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REPORT OF THE COMMITrEE 
ON 

GANOA BRIDGE. 


presented to the Bihar Legislative Council on IsJ July 1969) 

To 

The HON’BLE ACTING CHAIRMAN, 

Bihar Legislative Council. 


Sir, 

In pursuance of the decision of the House, I present tiie Report of 
the Committee constituted for examining tiie issue of the location of 
the proposed Ganga Bridge at Patna 

2 . A non-official Resolution on the subject was moved by Shri 
Kailash Singh, M.L.C., wliich was discussed in the Legislative Council 
on 30th May 1969. While replying on behalf of Government on the 
points raised during the course of discussion I, as a Minister of the 
Government of Bihar, suggested that if the House desired, it might 
constitute a Committee to examine the expert opinions regarding 
different proposed sites of the Ganga Bridge. The House decided to 
constitute a Committee of 15 members with the direction to report its 
recommendation within the month of June, 1969. The Acting Chairman 
of the Legislative Council (Shri Theodore Bodra) was authorised to 
nominate the personnel of the Committee and to determine its terms 
of reference. The Resolution was withdrawn on the above assurance. 

Accordingly the Hon’ble Acting Chairman announced the personnel 
of the Committee on the 2nd June 1969, as follows ; — 

(1) Shri Ram Bilais Sharma— Chairman, 

Members. 

(2) Shri Anil Kumar Son. 

(3) Shri Rajandhari Sinha. 

(4) Shri Bir Narayan Chand. 

(5) Shri Indradoep Sinha. 

(6) Shri Kailash Singh. 

(7) Shri Nurullah Saheb. 

(8) Shri Jamuna Pd. Singh. 

(9) Shri Ravneshwar Mishra, 

(10) Shri Ramanand Singh. 

(11) Shri Pazlur Rahman. 

(12) Shrimati Prabhavati Gupta. 

(13) Shri Indra Kumar. 

(14) Shri Purnendu Narayan Sinha. 

(15) Shri Krishna Moh-an Pyare Singh. 



The terms of reference was announced as follows :— 

“The Committee is to examine the issue of location of the bridge 
in question as referred to in the non-official resolution of 
Shri Kailash Singh, M.L.C., dated the 30th May 1969 (since 
withdrawn) either at Patna or at Sabalpur in the context 
of the experts’ opinion already with the Government and 
other materials as deemed essential and submit its report 
to the Acting Chairman of the Bihar Legislative Council by 
1 st July, 1969, for its transmission to the Government for 
consideration. 

This Committee should be assisted by the Secretary, Bihar Legis¬ 
lative Council, Shri M. M. Bose, Chief Engineer and any 
other officer or officers officially connected with this pro¬ 
ject.” 

3. The Committee had its first sitting on he 4th June 1969 at 10 a.m. 
in the Committee Room of the Bihar Legislative Council. After an 
introductory speech of the Chairman, the Chief Engineer, Mr. M. M. 
Bose, with a view to enlighten the Committee about the present posi¬ 
tion on the issue, narrated a short history behind the decision of the 
Government to locate the bridge at Sabalpur. It was decided that a 
Brochure stating the main consideration, technical, financial and others 
that weighed with the Government in selecting the Sabbalpur site and 
also indicating the technical feasibility, financial and other implications 
of locating the bridge at another site nearer Patna, should be furnished 
to the members by the Department concerned. 

4. The second meeting of the Committee was held on the 13th June, 
1969 at 3 p.M. in the Conference Room of the Old Secretariat. Shri 
M. M. Bose, Chief Engineer, explained at length the advantages and 
disadvantages of the proposed four sites, i.e., at Digha, Collectorate, 
Sabbalpur and Gulzarbagh with reference to maps and datas. He also 
referred to the experts’ opinions, extracts of which he had circulated 
in the shape of two brochures earlier to all members of the Com¬ 
mittee. Shri Nandeshwar Prasad, Secretary, P.W.D. also explained the 
position laying particular emphasis on the financial aspect of the 
project. 

5. The third meeting of the Committee was held on the 21st June 1969 
at 9 A.M. in the Conference Room of the Old. Secretariat. After Shri 
M. M. Bose had explained the points raised in the previous meeting, 
Shri B. N. Singh, Development Commissioner explained at length the 
position as regards planning and finance. Ultimately the Committee 
took a decision to visit the Gulzarbagh site (Site no. 4) and see 
whether land acquisition problem would present any serious obstacle in 
the coneitruction of the bridge near that site. 

6 . On the 24th June 1969 the members and the P.W.D. Engineers 
assembled in the Committee Room of the Bihar Legislative Council and 



then proceeded for a visit of Gulzarhagh site. On our request Shii 
Shankar Deyal Singh, Minister, also jomed the party. Shri M. M. Bose, 
Chief Engineer took the members of the Committee at Agamkuan, 
Tripolia, Nunmohia, Karnal Ganj and Kedarnath Math and explained 
the position with regard to the alignment of the proposed bridge near 
Gulzarbagh as also with regard to the site and actual area of the land 
which would have to be acquired for that purpose. 

7 , The fourth, meeting of the Committee was held in the Committee 
Room of the Bihar Legislative Council on the 28th June 1969 at 9 A.M. 
Besides the members, the P.W.D. experts, Shri B. N. Sinha, Develop¬ 
ment Commissioner and Shri N. Prasad, Secretary, P.W.D. also at¬ 
tended the meeting. Shri B. N. Sinha enlightened the Committee with 
his views on the subject. Shri M. M. Bose, Chief Engineer, also ex¬ 
plained certain points. The Committee then deliberated and took final 
decision in the matter. 

8 . The Committee examined the various documents submitted by 
the Ganga Bridge Project Wing of the P.W.D. and heard the Chief 
Engineer regarding the merits and demerits of various sites and came 
to the conclusions indicated as follows :— 

(i) Site no. 1 near Digha.—The Committee agreed with the experts’ 
oinnion that a bridge site would not be suitable here, at present, in 
view of the fact that the river flows almost north-south in an un¬ 
predictable, unstable regime and much reliance could not be placed on 
the non-erodibility of the Kashmar Bluff which entailed the risk of the 
bridge getting out flanked due to the erosion of the Kashmar Bluff. 

(ii) Site no. 2 near Patna CoUectorate.—The Committee also ruled out 
the possibility of construction of a bridge near the Patna CoUectorate 
as it would involve risk to Patna town after construction of the width 
of the river, traffic congestion in the city area, difficulties of acquisition 
of built up areas, chances of northern approach being breached if 
Kashmar Bluff was outflanked and difficulties due to lack of suitable 
construction space. 

{in) Site no. 3 at Sabbalpur.—The Committee noted that the site 
with two bridges, one on the Fatwa Channel and the other on Mahnar 
Channel, each with a guide bundh and an approach embankment on 
the Diara was technicaUy feasible and was recommended by the Ex¬ 
perts. It did not ■ involve costly land acquisition and create traffic 
problem in the Patna town. Adequate space for construction was avail¬ 
able and there was possibility of a Railway bridge being constructed 
in future. But they noted that the above site suffers from serious dis¬ 
advantages, namely, (i) being about 11 miles away from the Patna 
town, it would not provide good road link between the districts and 
industrial centres of North Bihar for which the necessity of a bridge 
[^at Patna would still persist, {ii) long embankment in the bed of the 
river would need heavy maintenance cost, {Hi) the safety of the island 



will be endangered due to shifting of the bifurcation point of Mahnar 
and Fatwa Channels, and (iv) serious meandering might take place on 
the dowastream of the bridge site affecting several villages as has been 
happening below the Mokameh bridge, (v) the heavy expenditure of 
nearly twelve crores of rupees needed for guide bundhs and stone- 
pitching, etc., could better be spent on the bridge itself at another 
site. So the Committee felt that even though the Sabbalpur site was 
technically feasible and was already approved by the Government, this 
should be discarded. 

(iv) Bite no. 4 at Gulzarbagh .—The Committee noted that this site 
with a bridge over the full width of the river between khadir to khadir 
about 22,500 ft. long was recommended by the Consultants M/s, J.G. 
White Engineering Corporation but they gave it a second preference 
(the first; preference being the site at Sabbalpur) considering (a) higher 
cost of (ionstruction due to more than double the length of the bridge, 
(b) high cost and delay involved in acquisition of built up areas in the 
southern approach from Patna Bye-pass (2nd Phase) to the river bank 
in Gulzarbagh west of Government Press, and (c) less possibilities of 
the railways putting up a rail bridge at this site due to more than 
double the length needing a higher cost. 

The Committee, therefore, inspected the site and were of the view 
that the aforesaid difficulties could be obviated by taking the following 
measures : — 

(i) Considering the evil effects of meandering and bank erosion, 
that is likely to take place i bove and below the bridge site 
built with constricted waterways and the high cost of 
annual repair and maintenance of the guide bundhs and 
overland road, that would be necessary at site no. 3 (Sabbal¬ 
pur) and the cost of rehabilitation of the affected villages, 
initial higher cost in building the bridge from khadir to 
khadir at Gulzarbagh would be more economical in the 
long run. Moreover, a bridge at this site will be absolutely 
safe from all hydraulic and technical considerations. 

(ii) The Committee felt that the acquisition would not present a 
difficult problem if a satisfactory Land Acquisition Organi¬ 
sation was set up, fair compensation for built up pro¬ 
perties were paid, a rehabilitation programme for the dis¬ 
placed persons were prepared. The Committee also noted 
that such acquisition would help the slum clearance pro¬ 
gramme in the capital city of Patna as envisaged in the 
Fourth Plan and would also lead to rapid economic growth 
on both sides of the bridge thus ensuring adequate returns 
on the capital investment. 

(mi) Though there has been no indication from the Railways that 
a Railway bridge would be put up at Patna, the Committee 




feel that the Railways could be persuaded to put 
up a Railway bridge as there is no difficulty for approach 
siding and being away from Mokameh, it would bo better 
from defence consideration and there would be no question 
of constructing marshalling yard on the south bank as the 
broad gauge should reasonably be extended up to Raxaul 
via MuzafFarpur and Motihari. 

9. After careful examination of all the merits and demerits of 
various sites on the basis of survey and investigation carried out so 
far, and considering a very strong public opinion voiced against the 
Sabbalpnr site both from the press and platform as also the fact that 
the bridge is needed in Patna proper and not at Fatwa, the Committee 
were of the unanimous view that the State Government should be 
approached to reject that Sabbalpur site no. 3 and approve the Gulzar- 
bagh site no. 4. 

The Committee is unanimously of the opinion that construction of 
the proposed bridge at Gulzarbagh (site no. 4) should be completed 
during the Fourth Plan period, if po3.sible. 

The Committee is convinced that this bridge will be immense help 
for further development and integration of north and south Bihar. 

10 . The Committee expresses its heartfelt thanks to the officers of 
the P.W.D. and the Development Commissioner who took great pains 
in preparing necessary data and enlightening the Committee on different 
aspects of the questions and to the Secretary, Deputy Secretary and 
other staff of the Legislative Council for the hard work they did at 
odd ours. 

RAM BILAS SHARMA. 

RAJANDHARI SINHA. 

INDRADEEP SINHA. 

BIR NARAYAN CHAND. 

RAVNESHWAR MISHRA. 

KAILASH SINGH. 

JAMUNA PRASAD SINGH. 

ANIL KUMAR SEN. 

RAMANAND SINGH. 

INDRA KUMAR. 

NURULLAH SAHEB. 

PRABHAWATI GUPTA. 

FAZLUR RAHMAN. 

KRISHNA MOHAN PYARE SINGH. 

PURNENDU NARAYAN SINHA. 
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f?rr?Tr^fe^ ’TT qffr:— 

(^) wr ?—fr^iT % —gfirf^ fWwf ^ w tr ^ w^ ft 

snrV ^’TFT iffr 2^ ^ ^inr, fRt 'r ^vj^r 

STTTTrffRr 3rf?«R SJT If (in an unpredictable, unstable regimen) 
f w ^ (non-erodibility of the Kasbmar 

Bluff) # T?: 3rf«Rf JTff m fsRrlf s?y'p" ^ 

% =tiK«v 2^ ’=ni+< ft (out flanked) ^ ^ •?:|Tn' | 

(^i) ^^ ^rqrs—^rfiTflf ?? 'rjtt q ^ g O % ffr^ 

2^-H^ ^ >ff arN^ fw, qfffqr ^ ^ ^ 

(after construction of the width of the river) q3«TT ^ffT ’^cRT f, stTflf 
afq- ^ “5Tfq^ ^^5Tpf TRTTff 5Tff ff qff q ? fe ?iT' f q- f , 

"qrr^^ s^qj” ^ ft arr^ tR ST^ arrf qft' (Chances 

of northern approach being breached if Kashmar Bluff was out flanked) 
^«fT 2^-f?Rk % 5r^ qff anfrar airf^ q^rsvTT^qr f' i 

(q-) ?«T^ fwr ^’T q'tJ f%qr % q? ft 2^"^ ^ 
qTq--Tiq> qj^ff =qq^ qr afk fffqR qq;, ftqf qrp- qtq 
feTRf q ^'qnf J" % qw gqrft^ fq % qq-q | sfh; fWqsff g-Rf 

snrcq qt f I Wff' arTq^ qff qfqr, qeqr st^ q jffeqr ^ 

qqw qft fhft, fqqfq % ^prrq^t ?«rrq qt fqlfqr qh: qfqtq q ^ 555 ^rri^qx 
>ft qqq T|qr 1 1^, qfqfir q qrqr f% qqq q fu qq^q; frfqqt q't f, 
qqr— 

(?) qsqr ^ ?? ft?? ft^ % qrRq qtRt fgfR % fqtff qk, 
qtifllw % ar^ fffqtt % grqr qfq qft ^qrfqq ft q^r 
fqq^ q^q q 2 ^ # snq^qqrqr qqf-#-?qt qq> Tfqt; 

(h) ff^r ^"t^R q ^ qtq qrt qqpf Tiq" q qrrot qfqr; 

(^) qfqR 3k: qiqqT =fqq ^ fq-qrarq-fq?! (bifurcation point) % 
Rqqqrq If ftq qr^ ^q (island) ^ *f’ qf qrqift; 

(V) 2 ^ ^ qR qi% ^qt q q|^ qtqf qrt qqrfqq qr^ 12 

qft qq qpf qq^ qfq (meandering) % ^qq^T Tfqr, qqr fqr 

qfqqqr 2^ % fqq^ft ffR qn ^qf q ftqr xfr f ; 

(K) “q^q qrq” qqrq qk ‘'?etq fqfqq” sqff q q^qq? sqq, tyqqq ?;^ 
^Rtf WIT qfqr qt fql: qr 2 ^ % fqqfq q ft fqrqi 

qr qqiqr f 1 

qq; qfqfq f q? arjqq fqqr fq qqpr qqq2^ qq qrfffw qq ^ 
(technically) qqq f srk qm^ gRf q^ % sfqqtfqq |, pR qt fit Tf qi^ 

fWr qfqr 'ffiffc?' 



(^r) V—Jpysnwr —hMt ^ %qT % iff srft ^ ^ 

^ =^frt «R 5 ^ % 

feq T^FRi ^ 5 fo 3 fo ?RT 3 r 5 |?ff?ra’ 

(recommended) %!FJm«rr, JTWFraT (second preference) 

wi^r^ ^ «iT (sr«nT 5r«rFnrr % ^ ^) % (?) 2?^^ 1^4 

^ vfir ^ % ^TFT i^irfor jf arfw sjft i, (r) (f;?rTT '^sr) 

^ ^ % qf?^, if' ^ 'R ^f' ^- 

*FFiH ^ ^ sr^ (acquisition) sr^t F sr^rf^Ri sqq aflr?: 

{^) 1^ ^ ^ ^ ^ 

TK ^ sm ^ srpT ^ 3FT i \ 

3}g-: ^trfir ff ^ fii tm fW sfh; m w f^Tf^^jf^m ^^nif 

qX SHF? qRT ^ OTO'ffI ^ |':— 

(q?) ?IHX %^” ^ ^ ipf 5^ ^s^y % OTXl' srTx f^=q-% 

if' ^ qT% ^nn^ir frf^fxir (meandering) ''^'qy 

% fimrsff “iTT^^q” ?r«n-‘ aftwx xt^” ^ft xqxy gw ^ (g^- 
2 x) Tx wgr giwRy i, gg% f^Rf'T g gfgqy m ggr fg% 
srvi^ gi^ % jggfg g srgrfqgy ^ ^ wg g x^ 

"iqrl^'’ % "imfgx’' gqy ^grsrrxgrg g qqr grx grxi^ g 
aifgq; wr gx 5^ ggrgr agg g;?y^ arfg^ fggsgg ggiforg ^>1711 

ig% arf^fcT ?g xgg gx 2^ ggrgr ggt gqgx ^ iTfftfgqy gk 

fggrx % fx%g t^gr 1 

(€) gfgfg g sr^ fq^TT -^-g^ qytf gfvfk ggw ggfxqg g^ gkgr 
gfg gghgg^ gg ^ ■^-g#T gw xgiftg qf)- grg, Igfgg gg%gf 
qrr gi^ ^anggr fw gnr, ggr fgxgrfgg 5g%gf % ^ggfg % fgg 
gmrsg ggr %gr gtg 1 gfgl% g gf gf gfxgf^ Fggr % rg gggx 
grr ij-apgg gM gtggr g ggr fgFg<!g xrggrgt- g^x, gw % "xgg 
fggg^ig srtgrg” g gf g^rggr gigr^gr ggr 5^ % g>gf g>x % 
gg ^ gfg % anfggr fgggg ^ 1 w gggx gt gaiF ggpft 
angift gg% gg?s g 25 grxr ^ fgf^ § 1 
(g) iRrfg ^ aftx ^ ggr ^ g%g gff I 1% g| ggif g ^ 

jg gggrgift, fg^j gfufu gggg grx^ 5 jg gggrg %■ 

fgtr kytg t gg^g fw gf gqgiT f ggffqr “i^gtg gr^f i g" ^ 
qrfisgrf gff ^ gtx gkrgr ^ % qrrxg # gxgr g^- 
^5? ^ g^ 3R^ l>gT w gfaRff gg gx "grxgf^ mi” ggrg gg 
5 Rg gT f ggff¥ gggg ix^ x gk iMfRf ^ |tT xggky ggr 
gfnfg g#tgf gk gx ^ gfl^g 1 

% I ggggy Fgrg gif gg ggr afgggpff (Investigation) % grgrx gx ggr ifg 
gk gg gkf grwr ^ gsrg gif gggjx xgw % fkdg g ggg gggg ^ ^!qj 
fgw gt fggrx qyx^ ftr % 'gg^r g g^ gf?^ g^ g2g if' 2^ q>> mmmpm i, 
gfgfg if f%fgw xwf ^ ggf ggf ark aigijgf # grwft ^ gfg grixf % gw^ 
gggi^H 'fg ^ apw g^ fg^ ggg fgrgr ^ ggxyjx wy gw ^ gft ar^fg gR% 



u 


^ V ^ ^ TT5ir?n37R ^ sr^;^ grRT 

I ?rfjdw JTf ?ROTer m I jj^rsTna-nr (f«r5r ?f^r v) if' 

^T afa Ha a'frwt, a>3RT^?fWFa%^ft?R ^ ffJTTcT^f^raCT 

aif^ I ?rfiT% f?r% an^^ (convinced) ^ 5^ fa SfT^ TT awf)' 

ff^ frt ama a aar af% afT'<>rR if 3i?aar a g i ff ? 

f?ra[ ^>IT I 

?o I afirfa, ^rt^-faafnr ffara % aa ffiffaiftat aar ffanra sn^aa % sr% 
frTffr fiffTf arfaa f, ffa aft^ra % arra^aar anarf cfaK faaf aar 

aras faaa % ai^a^ aft afa^ % aaw a^a W i fafrc fMria- 
al^ % af^, aa-af^ aar ara anffiatf?f ift ffffrf %• ara f, f^lfa 
aaa % fif vft afafa aa aw a i^ a i Pa a ar^ % ^a aftsra raw i 


ara aaf 
awfT^ fa^ir 
fa^ 

ftr arTTfa Wf 
arfofafT faar 
^arafaf 
aaif fa^ 
3rf^faR%a 
aaTfff % 
fWR 

aaif^ ^ 
ara^ Tfara 
fw atff Fa^ 
firm 



MINUTES OF THE MEETINGS OP THE COMMITTEE 


w ^rfirr^r ^ ^ ^ ^r4frft i 

^STT^T-—^Fcsf^ ^ I 

I 

(«^) lift m fkm^ Hsft i 

I 

(’^) «ft srf^T^ %mK I 
(X) «ft XtT Traim ^ 1 
(v| ?sft fsEr? I 
(Ji) «ft ^5rr?r F?r? i 
(^j: «ft ^rrf^ \ 

(vs) «ft JT^ffr si?rR f^r? i 
(«;) =5ft Fttvstt I 

(e.); sft TPTr^ r?r? I 

(lo ) «ft T?ruT7 I 

(<i<l) sfttT?ft 5rsrr^ %^r i 

(H^)’ I 

?rfX^r5rir i 

(l) sft ^F^t, Ffijn: Ff^rTfT-'rrTTa?^ i 

(5?) «ft STfT, f^ITT lXm‘^-TF?:^3{^ I 

f^^rpT ^ <T5rrf£r^nctirjr i 

(S) «ft tuTo ^ft^-f^T'TfoT rf*rnr i 

(r) «ft srgrt rw%r, ?rsft«fr»r srr«r4?rr i 

(^) «ft i^To 5!TnTJT, I 

After an introductory speech of the Ohairman, the Chief Engineer 
Mr. Bose, with a view to enlighten the Committee about the present 
position on the issue, narrated a short history behind the present 
tentative decision of the Government, so that the members may 
understand the entire issue in proper prospective, it was decided that 
a Brochure stating the main considerations technical, financial and 
others that weighed with the Government in selecting the Sabbalpur 
site and also the technical feasibility financial and other implications 
of locating the bridge at another site nearer Patna, may be furnished 
to the members by the Department concerned. 

The meeting then adjourned to meet on the 13th Juno, 1969 at 3 p.m. 
in the Conference Room, of the Old Secretariat. 

RAM VILAS SHARMA. 

4-6-1969. 



5Rr irfs^ w T^r wPTfcr ^ ^fsqrdViT 

#5^ ^'r fffR: 557^?r TOffT ^ |f, # i 

OTf^^cT— 

?ISIT^ I 

(a) «ft TUT f^rerra 5 !rT, 1 

?r^w>T I 

(^) %ar I 

0) I 

(v| «f)- ^ I 

(h) f?r^ 1 

(V) i 

('a) sft ?rrf ? i 
(=:) <t ?rg?TT 5r?rr3r fg'^ i 
(«.) «ft fggr i 

(no) «ft fgf 1 

(nn) sfgRg)-’|,Rr I 

(n^) 1 

(n^) «ft 7^ mTTiM I 

gfw^nr I 

(nv) ssft 7^^ g^R, gF^g, fg?T^ fggR gf^ i 
(ni^) ^ g^g sTfT, gg-gf^ i „ 

fggrg ^ ggrfggrrd i 

(n) *gt i?go trgo gtg, gfggsiT, gtgr-fggfg fggrg i 
(r) Tn??g7: ggrg fgr^r, ggV^ gFgggr, gt^-fggfg fggpT i 

(n) «fV c^go grgg, grrggrg^ gFgggr, gt^-fggfg fggrg i 
(V) ggt?g^ ggrg, gFgf, gtgr-fggfg fggrg » 

(k) ^ ggg if®g gggrg, ^r4grg^ gFgggr, ggr gg gFcgtggr i 
(^). «ft gtt?g ggrg, ggtgg gfgggr ^ fggt g^Rg, ggr 'jg gFcg^ggr i 
(\3) gt gR -^icg ggig fg^, gg^-gggg g^rfggr^t, ggr gg grgg>ggf i 
gsgg—^gtg grfg, gTrfs'g gg^i gggifg ^ ggg ggr gg ^ fggfg # ggg 

g ggr g?gR gr qg gggg ggr fggg fggr ggr gr, ^ggr ggrf i 

gt trgo rrgo gtg-,-|;^^, ^ggtgt g g^g gFgggg ^ fggtf v ^g ne.^? 


5pt g'sg' *f‘ ^grfgg fgrgr i ^g gg g? mgr |t fg? gsg 5rrgggr grg grRgrg 



jf cf 1 if't; <15.^=: ^Sfft ^TffS^r ^ ^ ’(f 

^mRT ^fT?: ^qrr^isr^r f^r JTFw?T®5r ?r*fr ^ ?rw i 

^ ^firr T!j7?r ^irr^ ^ g^f^PTT ^rr?? ?^t|rcr fsprr i 
«ft ^?s?>T f^r^—3T5 v1[ Fr'jrq' |?rr «ir ^ ^rnrr 

srnr ?fK ^ Frflf'jr ^ ^ i ^vt jf' ^ ^?rT ^ 

^ fT«r if f fif I 

«ft siffTW %mj. ?>iT—?r^r5r i r if ifirr ti: 


%w fiTf?^?r fw C 1 

«rl qiTo iTiTo ^tg-—iTf^TFcT^ ^ ij^T ?rr«?iTcrT mm 4 sr^grr^^t 


xxt ??tfaf ff?iir ft? ?r5^T^ if fV [xj^x F^irnr iT?;:n^ ^'t^t)) 

IT? ^ ftri^iT |?rr ftf; ?ri:^R: ^'t txi^ ?rwira' a?^f l^f ?rij^tEr ft?!TT '^rrir ft? 

T^iif TT^iftiT ^ xt\x xrftr ^ 3tr^?2ir a?f i it? irt ft^ ^ ft? 
’Erft IT? mm ?> ?Tt ft’^rrifta' sr^crra ^ ijirft-^ ^rf^rf ^ ^rririTt-1 ^tt ^ 
ffrft^r iTTirf ^ ^nr^r ^-rnf TTiirftf^ftqr^'a^t ^ ftr^ ^rr# i 

«Tlf ftr?—?iT^tir ^rtftFTiT?! =^r?a' f' ^? Tr> f^rif riT^Tar 

iT^ I ^tf ijrw'ra ?ftftftr^a ir^ ?" i 
TT6iT«I~lTIif l^fTHTS WtftftnTa-^ffT =^?!f 1 


isft q;iro t^ffo 3fw—?fT CfW^3 Tfrftft'TiT Cif 1 qsfTTT^ TT'tftftfJnT 3ft ^^#5 


ftiTT ITITT ^if ftiTT %W ?*, ?ftT ftTTT =^t3r ^'t ^tift € X!^ ^1T??[^ lift 

ftif 3rRif I 

«ft fiT«rr--^f^t ?r>T: 'Tar a?t 3ft Fcfts qt =^r?^ t, 


f firft^iT a?fif fa? T^r a??t m \ 

sft iT^ar 5TTir3[ ftr?—Tr^a' if it? sRfra ^rnrr «Tr ft? ifirr ix %m Tif if fif 


ft? ?r3f^r*?^ if 1 ?ta: it? TrFiTRT ^TftFwf ^ift irt Fa? ^eif ^r? F^ra^ir Fa??? arr? Fa? 
?? irar as? if ?? Fa? tt? a'aa: if i ^tt ?r? a?t 4’ i?fai f ?r arr??? i i 

'k't mTm wi; €?—?ri;a?ra: a?r %m ti: arr^a^r FtF^rar? ?t ??r i Fas ??r m 


%m a?r Firirf^r ?r3?5riTa: if ?t ?t?r i 

^ ?^?r JTTTr? ftr?—?F? Tfsa^raa: if ?? ?^?r Fara: aft ?? irraarr??? 


?>;? art ?|f f i 

8ft arFa^^irra: —?t? ?rt TTi:a?n: nmmx Ft 4? a?i:^T?t|‘ Fa? ?? aar ms^xt 


aa: if ^ ?:f nr \ 





sft ftr^r—jf' ^ I spfTi^ ^^rnr ^ 


^3n| I 

^sqr^—The purpose of this Oommittee is to re-open the whole matter. 


«ft ?f5 ^mT--5nTt ^ ^ jf spmsrnr f i ^ 


5rPT 5fr ^ ^l^rr i?fl qr w>r spf i ^^frc 
'TSTTT ^ 'T^ ^ ?rt <f Jifra^r ?rt^f^iff!:a^ ^'t?T T 

?r6!T^—mf^, ?rnT eft ?r»ft mf f^ i ?r? srnr ? w ?ra?f 


T?: ^5r>if 5Errfi?r ^ jffesg- ^ qrf? =<t3ff ^rnirr^ i 

Sri M. M. BOSE, Chief Engineer : Sir, I am very grateful to the 
members of the Bihar Legislative Council for having offered me an 
opportunity to explain all that we have done so far regarding pro¬ 
posed Ganga Bridge. As I have to explain the views of the Bihar 
P. W. D., I will explain about different sites, expert’s opinion we 
have with regard to advantages, and disadvantages of every site, 
their technical, economical, and other constructional positions and it 
is for the supreme body to take final decision about the site. When 
I was wanted to explain the site in the Cabinet I explained 
about all the sites. I shall, therefore, start with what we have 
done so far, investigations carried out, merits and demerits of every 
sites, financial implications—will briefly touch every point and be 
available to reply every question put by members, be available to 
produce all the documents required in this connection, but then Sir, 
there are secret documents which will be very difficult to place here. 
I will produce other things needed. 

In its upper reaches of nearly 600 miles, the river Ganga is 
bridged at 6 places in Uttar Pradesh, but in its flow of 300 miles 
through the Bihar State in which it is joined by 4 major tributa¬ 
ries, Saryu, Sone, Gandak and Kosi, Patna being situated at the con¬ 
fluence of the Ganga with Gandak, it is bridged only at Mokameh 
which is 265 miles away from the nearest bridge in U. P. 

Sir, this is unfortunate for Bihar because the Ganga divides the 
State into two distinct zones—North Bihar and South Bihar. North 
Bihar comprising agricultural belt of 20,000 square miles with a popula¬ 
tion of 30 million having a rich potentialities for establishment of 
various types of factories and other things, even development of agri¬ 
culture, irrigation, power, communication and social services, would 
need movement of building materials such as coal, stone metal, chips, 
cement, steel, etc., which at the moment move via Manuadih near 
Banaras creating considerable transport difficulties. 



ludioating the map Mr. Bose said—’This map shows the mineral 
reserve of the State to the South of Ganga. This southern zone is 
the industrial belt of Bihar having all the minerals like coal, mica, 
lime, bauxite, pyrites, uranium, road metal, etc., and industries like the 
H. E. 0., H. T. I. Factory, Goal Washeries, N. 0. D. 0., Tata Iron 
and Steel Plant, Thermal Power Station, Cement Factories, etc., lying 
further south in the Ohotanagpur Plateau. 

Thus, the economic uplift of as many as 30 million people of North 
Bihar, is linked with rapid industrialisation of North Bihar, which can 
only be brought about if there is an improved communication system 
between the North and South by means of a bridge over the river 
Ganga near Patna. So a decision for the second bridge over Ganga in 
Bihar near Patna was taken. 

Due to Ganga in the North and Punpun in the South Patna town has 
very limited space for expansion. The town has thus, developed on 
the bank of Ganga posing problem for safety from bank erosion. Patna 
is situated connecting South Bihar and Ohotanagpur Plateau with a net 
work of roads whereas Muzaffarpur and other big cities of North 
Bihar is not connected with Capital in absence of a bridge in Ganga, 
near Patna. A bridge on Ganga near Patna will also shorten the dis¬ 
tance of Patna from Muzaifarpur, Ohapra, Motiliari and Darbhanga by 
about 86 miles. 

Thus, Sir, the location of a bridge over Ganga at Patna was felt 
ever since 1943, when a proposal for rail-o-awi-road bridge at Patna was 
initiated by Government of India under Mr. J. M. Fenton. I shall 
briefly summarise the investigation of Mr, Fenton, who surveyed the 
course of river for 20 miles from Patna to Mokameh and collected 
necessary datas, river conditions of nearly 118 years. He also made 
investigation right from Mokameh Ghat to Surajgarha. During the 
course of investigation, he also consultated Mr. Gerald Lacey, who 
was considered an authority on the subject at that time. Fenton said 
that a bridge at Patna is not possible because the river moves in 
5 to 6 miles from south bank to north bank. He recommended a 
bridge at Mokameh. The State Government strongly resented against 
this decision of Government of India, and in 1949 the State P. W.D. 
carried out model tests and other investigation at Central Water and 
Power Research Station, Poona and submitted this report in 1932, 
stating therein a bridge at Sabbalpur near Patna is feasible. 

Under Chairmanship of Mr. Veswasaraya, the noted Engineer of 
India, the State P. W. D. took up the question in 1932 carried out 
the survey, etc. In opinion of Mr. Veswasaraya also only Sabbalpur 
was found feasible site for construction of a bridge at a cost of 
Rs, 17 orores. 

Then, Sir, we took up investigation in 1961-62 and carried out 
investigation of 4 different sites viz. Digha, Mahendrughat, Sabbalpur 
and Gulzarbagh. 



I will tell you Sir, about the problems of bridge construction at 
Patna. Patna is situated on right bank of Ganga at the confluence of 
three rivers Sone, Gogar and Gandak. Out of the total discharge 
passing the main river down Patna, over 70 per cent is contributed by 
the three tributaries, each one having a eratio history, all combined 
make the furture behaviour of the river Ganga at Patna quite unpredi- 
cable. We have studied the course of river for about 160 years. I 
will explain the difficulties about construction of the bridge at Patna. 
Sir, when engineers can build houses in Marindrive, when Sputnik can 
be launched, why a bridge cannot be built at a particular place, but the 
limitations are there. Pointing out at Map Mr. Bose said—Here at 
Maner the width of the Khadir of the river is about six miles at 
Dinapore seven miles, at Digha 4| miles, at Mahendrughat five miles, 
at Gulzarbagh four miles and at Sabbalpur seven miles. The main course 
of the river opposite Dinapore flows hugging the north bank up to 
Kashmar where it is deflected towards south bank, in a south-easternly 
direction and impinges on the Patna bank near Digha. From Digha 
downward it flows a serpentine course up to Patna City on the south 
bank where it bifurcates into two channels, namely, Fatwah and 
Mahnar. The Gandak river joins the main channel a little above the 
bifurcation point. For construction of a bridge the river has to be 
constricted in width from 6 miles to about 1 1/2 miles. Since the 
main channel flows in a serpentine course hugging the Patna bank, 
the bridge structures have to be provided on the Patna side channel 
and the remaining width of over 4 miles of the river has to be blocked 
by providing high earthen embankment. Constriction of the width on 
the north side will have impact of strong current on the south bank 
exposing the heavily built-up areas of Patna town to grave danger. 
Flood level of Ganga at Patna is much above and the entire embank¬ 
ment from Dinapore to Patna will have to be picked and marginal 
pMcca embankment provided for protection of the town. 

Sir, we inspected all the four Sites—site no. 1 is Digha, near Sada- 
kat Ashram, Site no. 2 Mahendru near Patna Collectorate, Site no. 3 
near Sabbalpur and Site no. 4 at Gulzarbagh. 

For construction of a bridge the following considerations will have 
to be examined :— 

(1) Technical feasibility, 

{ 2 ) Safety of Patna town, 

(3) Cost of construction, 

(4) Cost of maintenance, 

(6) Question of land acquisition and litigation problems, 

(6) Construction of approach roads, 

(7) Percentage of traffic passing through the bridge, 

(8) Traffic hazards due to induction of very heavy vehicular 

traffic through the busy Capital, 



(9) Space required for storage, 

(10) Possibility of oonstruotion of rail bridge by Railways, 

(11) Time required for commencement and completion, and 

(12) Cost benefit ratio to attract Central Government for assistance. 

I will explain Sir, the merit and demerits of every site one by one. 

Digha {Site no. 1) 

Pointing out at Map Mr. Bose said—This is Bigha site. Let us 
see the course of the river right from 1828. Since 1828 till 1968 the 
river couse at this site has always changed. The main consideration 
for locating this site was that the bridge would be aligned alsmost 
along the exit of the node with a view to have the advantage of the 
stability of the channel under the bridge. J^Tow there has been complete 
erosion of the island close to the Patna bank near the proposed bridge 
site on which the right guide bund was proposed to be constructed. 
The river has shifted from this place and bend towards Kashmar. 
If we will construct a bridge on the present position of the river 
course, it will be very costly. If we will locate the bridge at Bans 
Ghat it will be difficult to locate the approach roads. For approach 
we will have to start from Patna By-pass road, Chitkohra, then Govern¬ 
ment House, Rajbanshinagar, pass through A. N- College, Patliputra 
colony and come to the site which will require a lot of demolition of 
the houses and acquisition of land. The Research Station, Roorkee 
pointed out that the Kashmar is erodable. The width of the river 
between Khadir to Khadir at this point is about six miles, the cost 
benefit ratio would be uneconomical. Construction of one single 
bridge spanning the full width of Eiadir near Digha is possible near 
Digha 2 miles upstream. This site has the advantage of sufficient 
open space, existing railway siding, approaches passing through less 
built-up area of Patna and easy connection with Sonepore Railway 
Station. But it will be a costly bridge due to long length of the 
bridge and possibility of erosion of Kasmar bluff, but then the coming 
of railways for the construction of a rail bridge here will be very 
remote. Thus, this site was also not thought suitable. Neither 
Poona, nor Roorkee, nor Mr. Fenton, nor Veswasaraya thought this as 
a feasible site. 

Mahendrughat {Site no, 2) 

This site is located near Patna Collectorate. Roorkee Research Station 
said about this site that a bridge is possible at this site if Kashmar is 
unerodable. This site may have the advantage of the river flowing 
down it in a straight course, but the fact that the river will be con¬ 
stricted from 5 miles to 1 1/2 miles the intensity of the discharge will 
increase, where by posing a serious danger to the safety of the Patna 
town, Poona Research Station reported that the satability of the 



K^shmar bluff is a vital consideration, because the test of the Kashmar 
soil has revealed that the Kushmar erodable and it will be dangerous 
for the bridge itself. There is a problem for the protection of the 
KiSishmar bluff and the constriction of the river will increase the velocity 
of water towards Patna site, because we will have to reduce the width 
from 6 to 1 l'/2 miles which will put Patna in danger. We cannot 

take this risk. We shall have to pich the whole embankment, right 
from Golghar to Patna City. Piching cost will be very high and there 
will be problem for storage and unloading of boulders required in very 
large number. We can do this unloading work at Rajendra Nagar, but 
then how to carry them to site. The construction space will be very 
limited and inadequate. The cost benefit ratio will also be negligible. 
Out of 23,000 vehicles estimated to pass through the bridge, 70 per cent 
of the vehicle coming from Chotanagpur region will pass through Ranchi- 
Barhi Road to Eakhtiarpiir to North Bihar. Only 30 per cent will 
pass through Patna out of which 20 per cent will go to east and 
only 10 per cent towards west, i. e., Chapra, etc. If this entire vehicle 
is supposed to pass through Patna, then it will be a problem for Patna 
town, because we will have to increase the width of the roads and 
Patna has already got heavy traffic having 80—lOO"* wide road which 
will be 200'. For increasing the width of the road and providing cons¬ 
tructional space a large number of houses will have to be demolised. 
Collectorate, etc.. Will have to be removed which will be very difficult. 
Acquisition problem will go upto the Supreme Court which will take 
a lot of time. 

The advantage of this site was that it will help in developing 
statelite towns on the other side of the river. 

The cost of maintenance of this site will be very heavy. Railway 
will not be interested for a bridge here. Due to all these this site 
was not considered. 

Sabbalpur {Site no. 3) 

This site is at 10th mile post from Patna. All the Research Sta¬ 
tions have recommended this site as most feasible site from all the view 
points. The river Ganga is bifurcated here into two channels—one 
channel called Mahanar and the other Fatwah. This two chnnels are 
separated by a big Biara which existed as it is for the last loO years 
and there is no possibility of its erosion. This site iseconsidered 
the safest site by Poona and Roorkee both. The Poona Research 
Station has suggested a bridge on each channels with guide bundh. 
Cost of the bridge chalculated by the P. W. D. is Rs. 25.44 crores. 
The cost of maintenance will be negligible. This site has advantage 
of adequate open space for the purpose of Railways and construction 
of quarters, etc., which will reduce the cost of acquisition and time to 
be taken for this purpose. Construction of approaches will not be a 
problem here due to adequate open space and less habitable area and 



work can be taken Up quickly. About 70 per cent of the vehicle is 
expected to pass through this bridge without causing any problem for 
Patna town and will reduce the distance of North Bihar from many 
important town of South Bihar. There wUl be no danger to Patna 
town by this bridge and railway may be interested for a bridge here 
due to adequate space. The cost benefit ratio for construction of a 
bridge at this site costing about Rs. 25.00 orores with 6.26 per cent 
interest and 3/8 per cent of maintenance charges is quite favourable 
being 1 : 1 attractive enough to qualify for Central or other loan 
assistance. It will also provide opportunity for development of township 
near it and space is available for this purpose. 

Gulzarhagh {Site no. 4) 

This site was adjudged by Roorkee Research Station as the beat 
site due to very narrow Khadir width at this site, but the site was 
ruled out by Poona Research Station due to the danger the bridge 
may cause to Patna town. If a bridge will be built at this site, 
there will be very remote possibility of Railway being interested for a 
rail bridge due to very limited space available. It will require a lot 
of demolition and acquisition of land leading to litigation and longer 
time for taking up construction. The cost of construction will be heavier 
to Site no. 3, though the cost of maintenance will be lower. There will 
be difiioulty about alignment as it passes through very populous areas 
and will need acquisition and idemolition of houses. Since the existing 
roads are narrow, there will be traffic hazard and the cost benefit ratio 
will be uneconomical. The importance of this site is that it will be a 
compromise between Site no. 1 and Site no. 3 and there will be possi¬ 
bility of satellite town developing on the other side of the river. 

As you all feel Sir, we must have a bridge at Patna, but it does 
not find favour from Government. I have explained about all the four 
sites briefly and now it is for you to take decision. 

To have more independent and expert opinion, the State Government 
wanted the views of a British firm. M/s Render Palmer and Trytton, 
but it could not be made possible due to foreign exchange difficulty and an 
American firm M/s J. G. White Engineering Corporation of New York 
was consulted. They also carried out investigations and tests of 18 sites 
and observed that there is no possible site near Patna from Digha to 
the confluence of Gandak, because of increasing danger to Patna town. 
They recommended two sites—one near Gulzarbagh and other on 12th 
mile post of Patna near Bankaghat. They do not favour the Gulzar¬ 
bagh site as there was possibility of Gandak flood water pushing the 
Patna bank causing danger to the town after construction of the 
bridge. 

Now, Sir, as I have explained, the site of Sabbalpur is not "far off 
Patna. It is only two miles from Patna City and from economical, 



technical, constructional and hydraulical point of view this site is much 
more suitable. The aspiration of the people is that there be a bridge 
at Patna, but this bridge cannot be called very far off from Patna. 

In this connection I want to mention Sir, that when Government 
of India approved the proposal of a rail-CMm-road bridge at Mokameh 
even after strong opposition by the State Government for its location 
near Patna, the Union Cabinet observed that if the Provincial Govern¬ 
ment after making preliminary investigation, decided to construct a 
road bridge at Patna the question of an ad hoc grant by the Centre 
could then be considered. This is the trump card which we are utili¬ 
sing for taking Central assistance to this project. We have already 
discussed the matter with the Government of India for assistance and 
inclusion of this .project in the 4th Pive-Year Plan and out present 
Cabinet in its meeting on 9th May, 1969 has accorded administrative 
approval for construction of the bridge at a total cost of Rs. 25—40 crores 
at Sabbalpur and this will be eligible for Central assistance. Very recently 
our Secretary and Development Commissioner have discussed the 
matter with the Centre for securing 100 per cent assistance outside the 
plan ceiling and we hope to have Central assistance in the project. 
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Replying the various questions raised by Members, Mr. Bose said— 
“Kashmar is subjected to the direct flow of the river, whereas 
the river is bifurcated in the Raghopur Diara near Sabbalpur into two 
zones and direct flow is not there. The study of 160 years have 
shown that Kashmar is erodable and Diara has existed for last over 
100 years. If required I •will read out the opinion of Mr. Fanton, Mr. 
Lecey, Poona and Roorkee Research Stations and Consultants’ views 
in this connection. 


The railway runs in South Bihar from east to west and a net 
work of roads run from south to north. Had there been a railway 
parallel to the National Highways, people would have preferred rail, 
but for the present the distance of place of North Bihar by rail in¬ 
creases as compared to roads. Since shunting etc., are required at 
various places, it takes a lot of time to carry goods by rail and people 
naturally prefer the communication by road. Similarly, since traffic will 
cover lesser distance by road, people will pay less and so it will be 
a saving to the customers and not to the truck owners. We have 
always kept in view the railway traffic and have alwap thought of 
rail-cwm-road bridge. But there has been no substantial change in 
the circumstances which was obtaining at the time of construction of 
rail-cttm-road bridge at Mokameh, since the North Bihar railway lines 
are yet metre gauge, it wiU not be economical to have rail-CMWi-road 



bridge for the pry^ent and this is why wo have proposed for a road 
bridge for the present tak'ng into account the possibility of railway 
joining at a later date. 

So far traffic from Bombay, Ahmffiabad, Kanpur, etc. by road is 
concerned, there exists G. T, Road and the traffic will pass through 
Mokameh via Barhi taking advantage of short distance to North Bihar. 
Further more people prefer rail for longer distance. We only expect 
goods traffic from South Bihar. Of course, N.H.30 or 31 will not carry 
the increased load of traffic after the bridge is constructed and for 
taking improvement of these roads we are expecting an allocation of 
40 crores out of 400 orores provided in the 4th Five-Year Plan for 
this purpose.” 
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(1) Teohnical possibility. 

2) What would be the cost. 

(3) Cost of oonstruetiou and cost of maintenauce, 

(4) Qiaufcum of laud Acquisition and allied problems. 

(5) Oonstructional space as on the site and space regardiu, 

per storage,eto. 



(6) TrailSc distance involved and cost benefit ratio. 

(7) possibility of railway utilising this site, 

(8) Safety of Patna town. 

The Committee adjourned to meet at 9 AM. on 21st June, 1969 
in the Oonferenoe Room of Bihar Secretariat, Patna. 
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PROCEEDINGS OF THE COMMITTEE ON GANGA BRIDGE HELD 
IN THE CONFERENCE ROOM, PATNA ON THE 21ST JUNE, 1969 
AT 9 A.M. 

«ft qJTo jftfe’T ^ w sir ^ ^ 5^ ^ 

?f^£r if ?rf^fT ^rrir^ wgr-sflifT 4' ip¥ i irt p' ^ 

?rr?5 =^111 w «rr—q^^rr ffo <i, i^nr qs^rr q?5y^j‘(V R, 

ijwsrr"?: wrir ^rns #<> v ?rirr =^«Tr r?? ifo ^ 

ir^f €fr-f?r ^ ^ '^1 • 

if’ qi^ft PrV 5ft srqin: i :— 

From the above it would be evident that a bridge at site no. 

2 proposed by the Bihar P.W.D. would definitely increase 
the attack on the Patna City bank. There is no quanti¬ 
tative measure for designing the protection works in rela¬ 
tion to increased attack in terms ot velocity, depths and 
intensities. Hence this aspect needs to be seriously con¬ 
sidered before taking a decision about the site. 

(2) If the bridge is constructed at the site no. 2 the Fatwah 
channel is likely to develop, 
fqji: sTiT^, if airlift I :— 

(а) From the above experiments it was quite clear that Bihar 

P.W.D. site no. 3 with a bridge on each of the channels—■ 
Mahnar and Fatwah is suitable. 

(б) Each bridge will have a waterway of 4,008 ft. This provides 

sufficiently safe and dependable means of communication 
across the Ganga. 

(c) Each of these bridges can be protected with only one guide 

bund 4500 ft. long as both the natural banks are reported 
to consist of good clay. 

(d) The guide bund on Mahnar channel will have to be splayed 

by 22i“ to the bridge axis while that on Fatwah channel 

by 7r 

(e) The length of downstream guide bunds may be kept 1000' 

long and normal to bridge axis. 

At present the river meander is held at Kashmar, Patna City and 
at Gopalpur (a point 2.5 miles upstream of the proposed bridge abut¬ 
ment). This shows that under a worst condition this meander can 
safely travel about 1.5 miles downstream, if, however, it exhibits a 
tendency to travel further downstream, in the transition period 



before the river can shift from the Mahnar channel to Fatwah channel, 
due to shortening of its length, it may increase attack on the Patna 
bank. Now this oan happen only if the Kashmar bluff erodes further 
to permit the downward travel of the meander. It is, therefore, neces¬ 
sary to test the bank material at Kashmar to ascertain its reliability 
and also keep a watch on the Kashmar point in the post-bridge period, 

jf 3ft ^ I :— 
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PROPOSED GANGA BRIDGE AT PATNA. 

Introduction .—For deciding a suitable site for the proposed bridge, three 
sites viz., site no. 2, site no. 2A and site no. 3 were investigated in 
hydraulic model. Actually site no. 2 and 2A are modifications of the 
same site vide fig. 1 But on subsequent consideration, it is now proposed 
to shift this site about a l/4th mile upstream. However, the studies 
so far carried out refer to only the original site no. 2 which is dis¬ 
cussed here. These results in general would be applicable to the chan¬ 
ged site though some changes may be necessary. On site no. 3 it is 
proposed to provide two bridges on the two channels viz., Fatwah 
and Mahnar. The studies carried out on these sites have been reported 
in specific Note nos. 6S8, 655 and 695. 

2. Earlier Studies ,—Studies carried out for site no. 2 and site no. 2A 
showed that due to construction of the waterway and also the geometry of 
the site, bridge at either of these sites resulted in an increased attack on 
the city bank. This increase being considerably more for site no. 2A, this 
site was ruled out. In the case of site no. 2, both the intesity of 
discharge and the velocity along the Patna bank were increasing. This 
increase in velocity as observed on the model after extra scour had 
developed was upto an addition of about 2 ft./Sec. for a river discharge 
of 18.5 lakh cusecs. With this extra intensity of discharge, the river 
bed is expected to scour to a greater extent and the intensity of the 
diving flow which is also responsible for attack on the bank is liable 
to increase. In view of uncertainty regarding exact nature of materi¬ 
als on the bed and banks in the immediate vicinity of the bridges 
at site nos. 2 and 3 and at Kashmar a number of bore holes were 
taken on both banks vide fig. 1 and the samples analysed for the 
soil properties. One of -the important points to be considered in con¬ 
nection with site no 2 is the dependability of Kashmar Bluff to ensure 
satisfactory flow condition along the long north approach embankment, 
along the guide bund and through the bridge. 

In the case of site no. 3 as already stated earlier, it was necessary 
to provide 2 bridges on each on the Fatwah and Mahnar channels. 



For this site also a long approach embankment on the Raghopu Diara 
is needed with suitable protection. Another point that has been under 
discussion in connection with site no 3 is about the location of the 
right guide bund on the Mahnar channel. It has been argued uptil 
now that due to shifting of the Mahnar channel towards the right at 
the location of this guide bund. The guide bund may be lying in 
deep watersand hence may be difficult for construction. In this 
connection it may be mentioned that in a river like the Ganga as a 
result of changing hydrographs there would always be changes in channel 
configurations, positions of shoals and deep waters resulting in changes 
in velocity distribution. The necessary changes in the designs would 
be required at the time of construction as was done in the case 
of Mokameh bridge. For examining this aspect river configuration 
existing at that time would have to be considered. For examining the 
present configuration contours of the Mahnar channel bed have been 
plotted on the basis of 1966 pre-flood survey. 

The contour plan is shown in fig. 2. This clearly shows that most 
of the guide bund is lying at a place where the bed levels are 
RL 130 and above. Only a short length of about 1,230 ft. is located 
at a place where levels are well below RL 130. The working seasons 
water levels in the river are roughly as follows :— 

January-February ; Between RL 136 and 135 

March-April-May ; Between RL 134 and 133. 

This, thus, would indicate that at best there may be 3 to 4 ft. 
of water at the site of the major length of the guide bund apron. 
The thickness of this apron may be 8 to 10 fc. and as such it is 

not expected to pose any special difficulty for this construction. If 

required suitable training measures could be adopted. 

3. Soil Studies —^The Superintending Engineer, Ganga Bridge Investiga¬ 
tion Circle no. II, Patna, collected considerable amount of date about the 
properties of soils existing on the right bank at Patna, at Kashmar and at 
the bridge site no. 3 for the Fatwah and Mahnar banks. The properties 
of soils such as clay content, field moisture content, liquid limit, plastic 
limit, plasticity index cohesion and dry density and parmeability were 
furnishd. 

The object of collecting this information was to study the resis¬ 
tivity of the materials to erosion and scour. The main point which 

has been raised in which of the two sites would be better for the 

hydraulic point of view for construction of bridge across the Ganga near 
Patna with due regard to soil conditions. To examine the relative 
worthiness of the Patna bank and the Kashmar bank vis-a-vis the 
right bank of Mokameh where no protection is provided and dependence 
is placed on worthiness of clay bank, data at Mokameh was also 



collected. A comparative study of the data brings out the following 
points ;—• 

Average cohesion of soil at Mokameh (u/s of bridge) varies from 
6 to 12 lbs. per sq. inch, against the average of 4 lbs. per sq. inch 
for the Patna bank. Pield moisture content (F. M. C.) for Mokameh 
sample is nearer to saturation limit. For Patna samples F.M.C. is 
less than the saturation limit. The cohesion values for materials at 
Patna will further reduce under saturation condition. Besides the clay 
contents of materials at Patna are less in general. It may be added 
here that soil samples from the bore hole Np. 40 about 800 d/s of 
the bridge at Mokameh are comparatively weaker and some erosion 
had occured at this place in 1962 as reported by the Chief Engineer, 
Eastern Railway. It may also be incidentally mentioned that the 
intesity of discharge at Mokameh for river discharge of 18 lakhs cuseis 
is of the order of 290 eft. per foot against 600 and odd eft. along the 
Patna bank giving a shear stress of 0.42 lbs. per sq. foot at Mokameh 
where no erosion is reported immediately upstream of the bridge (Bore 
hole no. 39) and 0.42 to 0.58 lbs, sq. foot for the latter. It 
would thus^be obvious that the Patna bank, even if it had the same 
properties as at Mokameh, would be susceptible to considerably higher 
shear values which may contribute to more scour and instability of the 
bank. Moreover the Patna bank at this site consists of silt layer 
intersperoed between the clay layers a feature not discernible at Mokameh 
bore hole no. 391 In addition bore hole nos. 41 and 42 just upstream 
of site no. 2 have shown that there is clay in the river bed—its thick¬ 
ness being 18 to 34 ft. adjacent to the bank and hence, an apron 
if provided in continuation of the bank pitching for its protection would 
not launch properly and uncertainty of the bank stability would prevail. 
Earlier some protection works for the Patna bank in the shape of 
bank pitching and apron were designed and these designs would now 
be required to be modified in the light of the present test results. 
Considerable dependence for this bridge site is also required to be placed 
on the Kashraar bank. The study of materials at this place does not 
support the contention of its dependability. Cohesion of the samples 
at the bluff point varies between 6 and 10 lbs. per sq. inch but 
further upstream it falls down to low values between 1.4 to 4 lbs. per 
sq. inch. It is likely that the river may further scour on the left bank 
at his place a little upstream of the bluff depending upon the up¬ 
stream curvature and the approach conditions, which get further 
modified to the construction of t tc bridge. If this happens, the flow con¬ 
ditions, upstream of the bridge may endanger the guide bund as well 
as the approach embankment of the bridge as it happened in the case 
of railway bridge on the Ganga at Garhmukteshwar. 

Regarding bridge site no. 3, the study of the materials shows that 
as far as left bank at Mahnar is concerned, the soil is poor. The 
only relieving feature is the number of layers of silt stone as indicated 



by bore hole nos. 36, 37 and 21. If this bank shows signs of erosion, 
protection would be required for the Mahnar bridge on the left bank. 
As far as right bank at Fatwah is concerned, the material consists of 
clay soils as observed along the Patna bank and protection need 
not provided as there is no important property on the banks upstream 
and downstream. 

4. Conclusions .-— In view of above discussions site no. 3 is considered 
preferable. 
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=^^r t I srifft^JT ^ ^ ^ t|HT f^^rr str 

5ftT jfHf ?r f^irr ^Ri ^f^ft TfTft«r% C JT^rsrrRR ^r ?rT^ 

sr=5^sT^5^ 1 'SffR^ ^ ^ ?RT?r f ^VlT if' ifiTT I 

if ^rr^ffTT f ftr j^^tstk^r ?rR 3 ^r wk^ tr^^TT |?rr ^ qr frff ? 

«ft tT’To >^JTo qt^r—ij^rsTR^R ^TRj q?r q’TS'^r ^ ftTflrr t 


g;?rT ^f 5Tif fqjqr % i 

«ft f?rf—TT^iTRqR ?rT^ ^ qTf Jf qrt fR!f% fen irt 


qr ? 

srt i^iTo iiiTo qt?r — q ^ft f^qr qy g;qT WJr «ft ^ftf^f^JR 

qr I 

«ft JTRqqt sre’R—ij^r^rniqR ^p iffeir stiffT^^r ^ qrf jf fH'^r 

qqr i \ q^T 5^ arqcrr i ?ft 5r^it ^?r<TT ^itrt q?T?¥ 

'TfR I 

!ift fwr ^ftfT 'q’'t ffrf—iftqrRT if ^fr p- q-qr f x ?Tq if 5fr ?flriH 

?rRir qifRT i ¥?rqit ^ ir^f^r qm Tf f' fq? imdf ?> irV i?Tf?rq q ?r¥ 
¥?rqif ¥q?r ^ptr f' i ^rq qi q^Tirr 5?r if 7Rf%'f¥ 

qrfqT, q| wit fniT i 

Mf 5rwT¥—iT^w^TTWR w wwiTT wt q’jwr qrt iftjqs ipTW ip fww 

WW ^TX wk w 717: ¥t 5fkq¥ qJTWT Tf ITT I fTTif WfTT ^WT^T cff WT I 

«ft ^Ktir iftffT RTT fwf—fwif W? Wt ¥ifiTT f % W^WT^WR 5^ qWiTT WTT% 

RT¥T few fwWiTT Wk TTTW^ ^ WWtW wfer qrfif WWW f® RTWT ft WWtW 

wFww qTT w WTfqr wTw if ww^t wwkR qfe rtwt Pcr wt wq?w f' i 

sft wrrt: wwtw— kfft if wrw wt ^ jw wwt f wwif wiftw wFww q^w 

^p fwjf fTwkrt if q?F# 'twt fwwwTwr wfe w? 'twt %i?w irwwfe ^>wwt«tt i 
fe wt wwk wfww Wife if 'fwT wwitt i f w wtw ^tt ws^ww 
wft i \ 

Wt q^WT WWTW fw?—qfw ^WtW iTWWTRTq WT?3: ^Tt WWW¥ qfe' WW^TT g;TT few 
^q-T if %f3r q wt WWipT WTWW i^wfkfj W ferWT WIR WifWT ? 










MV tT^o TTTjo MV ^ f^Mt M qff fV^-T f i 


^frr Mt ^ m^?r ^T?rr q^^r ^ i ?T»rT ftrwVr ^^TTt 

tWKf Mt Mt 'le.^o ^ q-fM ^ITT I 

Mt "capTsuTV ftr?—?> ^ fsr^Tt qr^ q?lr 5 I qrfq'st q'Mt f Mt 


qfr qr? m fqrMV ?rrf j ^ q^q’ qrt i ^rMVq'q? Mt qiM' |C 
?>qT I fq? ^WT m%z f^qr ^ w f i qrsr fqif ¥T»nf ?TTf3 

srVr q^qr^rrq^nr ?rr?j f i ?rq q^qr i fe q? qrfirjt p’lr ^ fwM 

f JTT I 

MV ffwr MV^ cjrrT fMf—MV ^ i qrfqsV qtpfVqM f i 


MV TqqsrrfV fMf—qqqTTqrq MVi: qVqr ^ qrc M' fqM.F^VMqrq qrwMV? qfV f i 


?TqT qrM M fqMVq qrVt fMMVqq MM Mr qq q? q^qqr 5 fq? qqqq M?q^ 
qqv iVqr ? • 

MV^yqMVq fqf—^jqqrqqrq qrw? qrr qfqq qqqMfTMM qfMV M fq?qr i 1 ?qM 

qqiM ?riffqqrq qrqqqM'q M MV fqq?V fTq?VM?=q fqrqr i 1 ^>t qqqRqrq m%z 
qrV fq qrM TT fqVqrvf qM‘ fq? ^qr MV fqM qfeq qqq<f WM q?V qqq M i 
MV TqqarrV fq^—qf qV qiTfqq fqMfqq q^ gqr 1 


MV ffqqVq —fq qfqfr M qrqM qMV Mr Msfrqq qr qrar f qqM qr^rq 

qq fqMrq ^ q?V ?jqqrqqrq M qrq-qrq qVqr qq MV qfqq qqqqf?M’q M fqq 
ftqrfq 1 s^q^r qfqrq fq? qqrf M qqq q<qTrf M‘ q^ tfqqqq fqqMV qrq 
fqqM qfqq, MVq?-fqqfq fqqrq qqf ^jqq qfqqqr MV qrrfqq xf' MVt fqMVq M^qq 
qqqqq M qiq?: MVf ffVqqq M qw qfqqqr MVr qqq fqfq^ M qrqMVq 
MV^ qqqV fqfVq Mq q?M‘ 1 qqqqV 1 %q fqMVq qqqr^qrq qrf? q?V qijq q?T’ 1 

MV qfqq fqrr qq—fqMVq fq qrq qr qrqqrqq qr^q f' fq? fq?qV M 


fqq M qqrf M fqqqqrMV qrfqq? q^rqqr M' qqq?T qff qfMqr 1 

MV q?qqqt srqrq—qrqMVq qr^ f" qV tfqqqq fq?^ M qr qq?q f' 1 Mfq?q 


qff qtfq M qif M qff q?fq 1 qfe qrfq M qr? M' qrf q qV q MVq q?f q 
fq? fqM ?qMrq qqr q??‘ q^ qrqMVq qqqr qifq qq qr?: M 1 MMV qfdfqfq q M‘ 
MV q^ qrqqri fq? qff MfMMqq qrqr f 1 fqMV M qqqiTf M 
qrqq qTqr 'qrq q^qr qV f 1 fqMVq MV fqM fqq Mq ^ qq?M f‘ 1 
MV qlqq fqR Mq—^q^M fqMVq qqqrrqrq qrfq qr qqqrr MM fq? qf qfMvr 


qqq f qr qfV, fqqM |qMVq qf qq q?f qM' fq? ^fq-qMq M q?Vf fqqqrq qV 

qfV fVMV I 
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£ g^ TixT? ^rf^raHJi ^ ?5T5 i sft?T ^ JTT^iFfTfr 

sr^ET ’f I ' 

?rMr ^ ^<5 15.^6. £ srw gwi 5r^ ^ f^r^ 5«ifncr # 

I \ 


TiiT f^m 5HT? I 



Vo 

fcfSTTfr-'rf^? 5TTT ’f’TT ?rfiT% ^ spT ^v !^?r 

^ ffrft^'JT ^T 5r^??T I 

?T6q‘^ I 

*1 1 sft TPT i%^T?r ^JTf I 

^ I «ft ?rffr^ f JTTT ^fT I 
^ I T^r^srrft i 

V I ?fi- I 

it I ?ft ?f3'?t''T ftr? I 
% I «ft ^m5T I 

'o I MY ?rTp I 

=r I MY JT^?Tr srtrr? i 

?. I MY T*rrfT?^ fM| i 
o I MY TfJTPT I 

T T I MYfftfY sr^T^MY »r'5Tr i 

» * >o 

I MY g;MY| ^tt^t^tit i 
I MY f’CTiMYf^ cqrf fM? \ 

f^'T ?rmf^?r i 

, iv I MY (MMY) i 

I 

1 I MY iJ^^sTTY tT^, f^srrJT-'TfT'T?, 'TI?TT I 

^ 1 MY tr5r?r???T srf t, f^r^n: Fsrar^-'rfY:^?, Ti^rr i 

f^HT’T *P ?Tft3RT(Y»M \ 

t{ 1 MY T^iTo MY?r, ^rF^Mtrr, fN’WT i 

^ I MY sTtTR ftr?5T, ^sfY^«r ?rr«rMtrr, MY^-f5r»rf'T F^^tt^t i 
^ I MY m^\^, frF^Mrrr, MY^-FfT»Tf'jr F?«rr^ i 

VI MY cj'To ?rr^JT, ^Ftfrwr, MY^'FJT^M'jr f^wr»i i 



vv 

i( I TOK f?r^, tr^rfsTOTfir, »fjiT 3 ^ 1 

1 «ft ^^iTiTRT!T<Jr ?r?Tir, ^rsjtsT'n- ?rf^ii?rr, ^>p-fFrtrf'JT f^^rrr 1 
'3 I «ft 30 ?ri\iJicrT, ^ft^P-f^’jr 1 

t: 1 ^ , ?rfTir^ !rf^?rT, ^t^-f^nTfor fw«im 1 

5.1 ^JTo 30 ?T^?:- 5 rtr 3 '?T T^Tf^^prit,’firr 3^'rf^ift^r^T 1 

?Tf»Tf?r ^ 3^ ^^-r?r»T?'jr f^tTr^r ^ ^rr^zrermt ^ ^riRf^rr, fg'T^f^irT, 

Ep^f^jfsrsm, ^^T^^rsT^rs ^ cr«rr w Tf^q^^r ^ ?«T?rlf 

^ 3^ MtST'T fw I 

ijw ^rfwcTT, sft ^’tq' ff qr^^r^ff ^«rr ?r?q- ^ sr?m'fwcr ’ttit 

55T ^ ^ f?%<Tir ^ ^r^TFiTm 

?r«rr ^ml % ^rfq-f^ ^ ?T?Fff 5F> sfTTTqr 1 Jr^rrrfer 

^ ?r 5 W^ 5 T ^ ^^r^rRsrr^ ^rfsr^ ^^nrr, ’j^r^rTwm 

»f3T 7T 35T ?r»R ^ ^f‘ ^fir 3? ?Tfir gf^sjijf' ^ri^Rt 

% 3'3^ssr ft ^T^’ft I ’T^RrrT^, 3S^ JT’IT ^ JTSq-'jT' f* cT«rr H^q- 

qrFBt q'^ 5 TJft 3 1 

sr^grl^cr tt^tt 5^ (^^srrT^^r) qfi ?r>Frfwt ffjftq- tTfTft ^ ’TsrT^^r^ft tistt 
qro ^ % ^'tf f? 3 r ^riq^T, ^ qfT|t ^;t>t ?r f^q^tfri crq; 

qrrcft i \ f?T fr^ q?T fq-irf'iT ft t^t f 1 5^ f^JTk ^ f^3 q-R^q-^ fsTirtor 

^rnTfir^rt 3? M^rsi qrt f?r»TH ^ Ti=?R if' 'rf^^fr q?t ^ 

qRjft 3?ift I 3?r ^ fJTirf'ir ?«r?r ft ^r^^tq? ^5T!T qfcrr f, fqi?^ ^?r f«iT5T 

q^ 5Erift' qfr ?r?^' f', srrqFrirT qrr ?T«ft »ft q?rq?t 'Tf TfT f, ??rf?r3 3 ?t 
fipqf'Jr ^ f?r3 ^rmfq-qt qt 'rf^Tq ^fr ^rfqft qrr ^q^ft^r fq^qt stt nq^rr i 1 
WIT qt if' |3 qrRrif^ q trish-ir qt =qfrT f 1 
?ffqiq TT^iaqiR q:T ^fsT^ft c^eqqK' ^^R?f-=qfTq q^r^t xfmr 
f I ??r %3 qt qftr 3 qr q'qpf qrr f? 3 r, 

fRr 3qr-fq^ ?rRfVqf qt fq^rW ?«rqr ?rq; qf ^tr it' ^ 1 f%3 

tRijqiR ^ qfr qrqrr srwfqTt qrw if' fiRrm’ f, fq;qrf-f^qR 3qf 33 
it? w f33f>iT qq qft 3 ?tt 3 fen 1 ^iffe nrif 33137 fe 3133 f fq? qfT3t33T 
^ q?R3r TT 31331 R 3 ' 33^133 qft f?3f3qTT 3T3, ^3% 333 ^ f33 3f 3T3q3q? 
f fq? q^T^ 3T3 ft33 3fi33 ?39T3 333f3t 3T3 ¥ 3nft 3T 33T f33T 

qrT3, f33sp SRT 3T3q3qJ3T 3f5f 33 q73t qft f3q7T7ft 33r 3^ 3 3t 3T 35p I 
3fTft 3T3 ^ 33t3 333r 3rf qT3 3t3 33 nift 3t 3^3 337 |3T f , 33^ fqRt «ft 
3fq3 qft ^3 3^ ^ Tft f I 

3 lf 1[3 nnf 333 T 3 r fq? |f 33 t 3 333 33 q^T 3 f 33 ^ 3 ?T ^3 ft 3 T, fenqft 
3 T 3 rt 3333 3 Tf 3 TT 3 t 3 ft 3 t 3 t 3 3 f ^3 ^3373373 qt ft^T ( qtq f 77313 ) ^ 3 tf 3 T I 
=ife 3 f 53 3237 33 T 3 3 S 3 3 feR f>ft, ? 3 f^ 333 T 33 T ^ f 3 q 33 3 
3^33 3fr33r f 33 333 t, qqtfq? ?3 73 T 3 33 qrT 3 ?t 333 t 33^3 f I ?3 53 3 ? 

jf' 3-3^ ^ 333Tr 3|3 337 5rR3t, q3tfq:^3^3 3 f333qR 3T3t 
33^3 33T 3^53 3333 3?3 f', 333 ntr 3f 3333! ^ 3€3r 3f 3 3^3 f I f 3 
3T3 qt 8373 3 3^3 3f ?33 3F33f gf^nfSRq? 3t f, 33T3? 3fr 3T 3-333 



^ ^ ^FTfiT 'Tf »iT I ^Itcrc ^'t HwCt snftrr Jfffl- 

^'TfV f I ^ ^ ?rnT ^?TT!TT ’T^simm sfg' ^ ^^TJrr«r 

ITS 5nF ^ ^ w ^ fw^-ftsTR ^ snfWr w 

ertIT <??TfT I 5^ f?nTk ^ €t 'swIr ^rrfssicr i, f%?5 

^r-OT snft^T ^ wt ^ =^HTETT STT f 1 srspiT f?r ‘^' w- 

?T#T ^Tr ?nT^iiT ^ ?nrrsrFT ^mn^ft ^ fsp^rr srr C jf 

wt ^ sfTrr 11 mn mm srfsnir jt^r t?;? t?: ^ ^Rwr 

^ ^ 5rfe^ 5 > sTRft i, mlfk! ir^R inf%^ ^Rt®^ ?jirrr ^ ?rTt®T ^ t, 
fsT^R ?nTET 5R ^TRr f I sr^tTif^ 5 ^ ^ ?sRr t?: 5R^ ifRFff ^pt froW 
^iRT 'Tf nr ?r«rr ^rn5t ^Rft ritr ^ ?rRm ^ i 

^ ?rfiiTERT jf ?rnf fe ET^RrrRR 5 ®t 'rett ^ 

|| siTKi^ € fmm ^ ^ wstTJT ^ fw m ?rrt t, ^lff% w ?«i?r 

<TT 7K^'t ®nftET ^'RRSr i ?ftT 5 ®T ST^T STR TT ^3^ f^Tt jf’ ^ ?P ^3^ 
®t^ q-T ?rRT^ m sTREft i ??r 3 ?r ^p ^ qa^r mx mr 
f?r ^TR qrn?^ ?>tt i qfRlRR tt ®mq mf ?RTi?r ^ mj 
^ m ?iq[;wR f I 

3^ ^T^TcT qrqqR ^ ^r^^rn: ^ ?Rpff q e. TfR? % 

fqft^rq EP SRSTR ferr ?ftq; 5R?nrfqH 3 ^-fRTW ?rt qiinW 

qq fRtaiir i ?rfirfq ep n ^ ^ ?rf«RR ^ gmli 

qft ^ ?rtq: ?TT«i ^TTJfV sERcf ^ I ?n=cr e?‘, fqRR qr qf^l" 

qRTTf^q ert 35r S^ 'qrt fqqfor-pqeflr if q^^ <qR ^ 5^ 

^ 5Tmqr?: f, ^^rtr gfq% if q^rqrRxq r ^Rif q?t ?mR’ ^ 1 ?rfimT if 
q^rsrrwq if 5 ®t ^qrq ^ ^rsT w fmm fsR^, qi^t q^'t pqrq if 
fq, ^mx ip fm, ^ifiRcrr % feir, f^^rqq; nfirf^ ^ ?r^ ^sqp 
(Rift fqqiq; r« fqRK qriw 1 

qfq% q q^qq qfqqqr t^q qfwq ip sfERnfciff ip qfq fTf^ qrqTq: qqi:q 
fw, fqp#? qRTTfqq 5q-1qiTfq ^^^''(iRrsrTTqTq) w fqftsTir qqf^ qfRqr 
qqR qfV 1 

qMr qfV qiRfi: fqqfqr ^q q?t ^ ( 


qrqfqqRqR? 1 
i?k-VH^S. I 



’fm 35r ^ Rt; ^ ^ i 

qfiSR, ^T ^iMr-n^) i 

?r63TST i 

*11 ^'t Tw ?nT^ I 
i 

^ I «ft f tth: ^n I 

^ I ^ ^^rflr f?r? i 
I «ft ^Tr^ JTTwr ^ I 
K I «fV ^S^'t'T % I 
^ 1 =5ft ^ ?Tr?r \ 

^ I sft ?rr^? i 

=: 1 4t tr»i5Tr srmsr i 
«. t firsr i 

Ho i^ft xtTnTf? f?rf I 
HH I =5fViT?ft ’T'cTT I 

I «ft ^ f HTT I " 

I «flr 5TrwT f?pfr i 

Hv 1 isrV fTfr^ oTR I 

\ 

H I «ft sr^rr^ f^tl. i 

i 

H I sft ^ETfFET, ^rf^, \ 

R I TTSTfff^fr srfT, fw|R i 

KKtfgmiTm i 

H I ^ t^iTo triTo wtg, ?rf^T, f^^T 1 

R I «fr fg?, I 

^ \ Trf?5R: sr^iK, gf^, f^rm i 

V I sft sr^TR fgrfr, ^rf^fnrar, f^’T i 

«. 1 !£fr iTiTo WTOT, ^'RMra-t. ^t^-f^nrWr i 

% I «ft ^ giT^, ^rf^R^TT, w 5 ^, 'TMtsnrr i 

V3 1 “sfr sr^K, sr^sT’ir gf’fRciT ^ i 

t; I «ft ftR Tfti^T st^tr:, qiKqr^r^ w 5 ^ qf^t^r 1 

e. I qo ftp^, +'i4qi<H+ ^WT, 4qT p' qfwt^RT 1 





5ftir ^ 55T ^ ?T^£r ^ 'liTf^'^r f i ?Tm>T ^ ^ 

w ^ it ^rim^ft % ^ f I -^-^ir-T^ ^r | f?r ?f^5T 

?Tr'T#rrt ^ srrsmft i tf?3t ^rt^n: ^ »f' ft 

fT ?r^ fl C • ^T eft ^ stN*^ ft ^rinft i 

f^jf %t % WtiT ^PTT ft^ I '^H ^ ?? 1^^=^ ft ^ 

55r ^fr qr snrnrr smr i ^ ^ fim>T q^ft %i f ‘ i ^ ^t^ftir ?rfqt ^ 

?fqsi ^f' fqrqq q>T ?fjf eft fq;t ti^ ^h^tr ^ srq'fttj qR nqreft f i 

f5r-q^iT-Tt¥ ^ % qTftq" ^o sfr?: qrr Fqm ^Tfr f i Ro 

WTT qft ’>^t<q RTFT ^ ^^TRT ?rff f I qjt eft ^fT |, 

qfrf :t^ ^f qr st'rt pr ^ jfffqr ^ 1%3? ?■■ i i^q^ra 

qr^t? ^ qfeft eft ^sr^-^STT f^RT sfl ^t^RI «rr I 

sfr f^TR HfT—wr ^ HTf¥ qqr f’ ft? ^rt^strot ^ 


ftj^T qf R ? 

«ft rriro ITITO ^?r {vm ?Tf«Rerr)—eftfT qRtf I 

«ft f—fjf 'St^ 'RR if 5 ^ 'fr^ I qft ’J^RqR ^ 5 ^ q^'R i 


eft ^5ft ^ qR ^ I efft??? jfft ftf^ft q?Rwrf?r q^rsrnm 5?r qnr 
Frtit ft eft 5R ^ ^ ?T|f qf fir f ^ qif^ f' i fq 'qif# f ’ qtft an? i 

ft^R-qR if RR ^ Rft C ^ q v* ifftr R 'ftq 

fR I qN- tR rf ftr^ jf=^ qf r i 

^rftRqr—-t? Rr^' wtt qfir ifftr ftifR if' 5 ^ q?t ®ifqR ?flt R 


^ srft ifftr qrsf ftfR if qftr q?t ^?qR 1 

# ^ fqR—iTR ftqR f ft? ?riR q^t qif feifq? ftfR if qR?r qfqf 


fm ftqr ^r 1 

«ft iis^tq ftff—qf ^ i I ^iqtq ?tr?r 5^ qqrf ^ ftr 4 tqqr 


^ift, iTR if ?r?q? qqt!? ^ ftrf wrr q^t €ift 1 qf q?R 5^ ip ftrf ^tin^ 
I I qe^ ^q? itq q?fift qqr qxq^ qqrf ^ ftrq, qf ftr^far ftq^ ftrf ^qqr 
q^ fift I 

«ft q^qr srqR ftrf—qqT qr 55? qqnf r qqr^ f, fR qqrq r qqH q^ 


f I 

^ ^iR iftfq RR ftff—^ qqf ^ qrq-fqqrq ft ff^ ft?qt q^ qr q^ 
qfq q^'if i 5^ ^ qqar if q?fqqq t qw IR qr ft? q^ji: if qif 1 










i |?rT ir^ ^ 

^^srrr^ir ^ i ^rrt? qr t^r | fq? f® 'R^'t ^ift^r f, f® srr^ 

sTJ^ff I, f® irf^r f, f® qwr i, tt^tr f i if^r ?r<RT 

5frr^ i fqr % ?rRf fq? ^ ^ f® fqRifsr t 

?r> f fe ^rft qr|f ^rift-JT q^RT f w|t sriftR' ^r 

^R JTR f I ifR 3^ ^ ^JT-^-OT 1%cTfflr ^rft-^ W TR 5)^ ^ 

qR ^ ^ J%qr I ^ g‘?r qR ^rRq ?rRRt ^ R^r srmrft-1 ^ir^t f ^rIt 
?TT fqR ^R q7T ^qRT f, jtr =qRqrT f^qiR ift w^f' it qrR'q i 

«ft xm fq^R 5rqf—q^rqqr qWqqq # qrq |, q^T qrr qtfqfqqq q^t | fq? 


5^ ’J.^qRqR q q^ I q?# qk ^qr qq qqqqj qtfqRqq qt J^q^RqR 4 

feqrqjqff | i qqqqfq^ qsqqqq: qq tRR fqq |q q i 

qt ^jTjq—qjtq rr q iqqft 5 ^ qifiq' 1 fq^R qTqnr qt fq qtg; q?f' 

fq7 5^ q^qTRrq q qq i ^q^f' qfR ^q qRt? rt^t qqqr 1 qfqq mx fqT?ft 
qrf qi qR qft itqt qt qqr iRt, 3^ Rq rr q qqqi qr q^ ? 

Mt f:R qtfq RR fqi—qrq ^ qiR- xr. qqf qtqq t, qq qq f® qq R 


qqr f I 

*qt TR fqqR qq?—q^ q"? qtq qrfq qqr qqq f' fq qqr feqqrq ft qqqY 


i I ^ qq^f'q fkrti^'z % qrq ^ qqq f qqtfq qft fqrf qrqqt C 1 
fqqtqt q?t qfeqrt q^ fWt 1 

ssft 3^^ qtRqq fqvfT—fqqR qfqqqr ^Ft TR q q qk qq f^R 1 


q^^ qfqqqr—qq f qqRf ^ qRq fqq # qqRT q|f f qt qf 3q qRRt ?r 


qq qqrqr f 1 qfiqq ^qRqR q 3q qqrq qr qqq f, ^ qqq ^f' qR q^Ttq 
i fq qtqq 3 q qq" < 15 . ^ qq qqr qqqqT ^ q qq T % ^ qq 

qR 1 fqqtq qfq R qqqTRqq if 3q qqrq q qrf if qrq^ qR qq f 
qk q^ qt ^qR qrqqtq qq t| 1 3^ qqqr q qR-qR q^ ^ qq "qqqj 
f I ^qtfqqq 3q qt qff «ft qqr qqq f 1 qfqq RftRqfR q qrq-qrq tiR- 
^Rqq qqfft qrqf qq ift fqqR qqqr qi 1 |q 1 qr?q q qqt fRqq? q> jrarqq 
^ qRq, fqsrrqq q qrqq R'jr q fqq q^fq 1 qffqq qsqq^ qk qqqrqqR 
qr 5q qqrq qr qqr f qqr ^qi fkrq Rqq if qRqr5q q fir?? qf?ft 
qqqqr ^ q| f qk ijgrqrqqrq q> fjqqr qqR ferr qqr f 1 qqqrqqR q qRif 
ifqq qr qqq f, iqrTqq |qqr qqR fkrr qqi qr 1 q«. qq qfq qqq ^ qrqr 
qq^ qt 1 qR q|t qf qqqr f fq qqq ftR ^qt ?qrq % qfif qq 1 fqnr f^R 
f fq qqqr if |t 3^ qq 1 qfRq q5qR3?: qqr qqqrqqR if i|fiT-5rqq qr q^pq 
f I qqR3i: q qfq-qqq q qR? fRqq 1^ fRt fqRt fRqq qqqrRR q f* I 
qqqRqR q qqqq i^o cjqqrqqRf, 5,^ q^ qqRf" qqr fqq-^q qqRf I 








?r^r?r f, ir|r srr^rrjfr % ffrqtr ^fr ^rfferr i, ^x iffr 

^ ^rff I ^T f, ^ iTfr ^ ?mr i i 

^rrwT C 'ft® f ^ 5 ft^ ^ ^TfT ?r^ 1 1 

?fe#ir % if 55 r ^ i \ irfk ?nfft fwf ^tt«t ?iflr cr> i ?4 

^iT ?r^iTT I f^r# ?ft tr^ 5 irr?OT^^ i 5 fk ^ ?ft w *1155^ ^x 

^x ^ i^Tif m 51ft I mq TR-jfrfir^ i\ ^ t' i 

iT^if 7 ?^ i ijfiT-?r#iT w ^nr 5 >;ff ^\x q-f^f |t srrirr 1 

3 Tf? ir^ qrfif v^X m fiRTif if ^ ^ift ^ 

^?rqTT ^wiTT ^Tfr qfirr 1 trrqf?rirr ^nr fq; ^nfW^T ?rr^ if ?rriTR fiRprr t ^ft 
^sp f^ ^ ^ irfiT-?T<qiT ?rTfq ^ qqq fr fqqj qf itt i iniTi%iTT 
■fq? f^ipqR qffqrnT ^qrr ^-v ^ror qr ^TFsr-^jTsrnr f qfk idq ^rwR 

qr q|f fin?f fqqr striit ^ qrRPr grqnrqjt 

q?iiT I ?fr ifTT qrfqr f* % qrpT ^if q^ ft ij;?rqir qrr ^ ft 
qrrqr =qTfff 1 fq^ftqt q iftfi^ if 5^ qqRT f, qtfT€l- ?rfT % qo ift^r ^ 
^tt q^ I I if sqrqrr f fqr qfq arrqwtiff qrr qfqtq Tf irr qt fjf qitf ftqqR 
qfr qsTift qf ift 1 

fq^w qrr^qq—if ^ft qfq ^ qrat ^Pt ^q '^qq f, qqq f fq; ij^^Twr qftq; 

if q;qrqqif ^ 1 qr^riR^q^ ^ qcrr q^qr^ % qqRqqqrq qq 
?qrq f 1 irfq qsq^ ^ qq^ if ijqqRarrq jq qqRr qrqT f qt ftn? qqr- 
fq^ qqr qurrqfqqr qfe % fiqqr qfqr 1 qr^rrt fqqr qqr q^qqq hx 
lift fw^TK qrcqr ^ 1 ^qt qrqqr if ^ qqrqr i \ ^ ?nqqqqjqr ftqt 1 

fqqqq qrrijqq qft f fqqq t q' fqqqtq fqqrar i ^ fqti fqqr fqq srrfqr 1 
qi: qt fqqri: qr^qr ffqr 1 qrfiqqr qtq qq qqrq i qf qiq if qt 
fqqK fqiqT qr qqrqr f 1 fqqW q?t ^sftirlq qqt jq ^ fqif fq^ f 1 qift 
f^‘ jq qi: ^ f^R qi^qr | i qrqif qfq fq qrq qjq q'q f 1 

qfiqq? q-qqq qq qqrq i q f qqrq ^ qqqiqqrq if ift ^-qqq qRf if fqqqqr 
q^ qqspR q q-qqq qq qqq q^qjq, q'tqqft qrfq ^qrqf if f q?|f 
ift ^ qrf ^ qqqqq qr q^ ^ 1 qq qft qqf ^ qq^ qqf, 

qq ip qqq qr qqr f® qftr fqq qiqqr 1 qqiq ^iq?ft, qrfq qrfq ^ 
gfqsrr firqifr qt qtt qt q^ qiqR qfq % ^qqqr q^ qrfqr 1 ?qt qrf ^ qqq 
ftqr qrfqr 1 qt q-qqq q qftf f^qq qff f>ft 1 ^ qt fq qqf ?r qqq qrfif 

tt I fqrf qtq qt qqq q>fq qqiq qrqqtqf q?t qqq fq^f qit fqqift 

qt ? 5 q qffq cqr^ fq^—^qqfq qqff X% «f fq? ^fi^' arqq"tqtqq ^ q" 


fqqqrq ftdl: €fqrq ^fqr fqrt fqqfrqr^qq q qqqrqr f rq?#ff qqqtsftwq ^ qrq 
frfsftqt^q q 7 T^ if qfti qfsqrt q^f ft • ^tqr f* fqr qfq qqqft qqt q^f 

qft ^qarr fqq qrqqt q't qqqft qfi qqq if qjt| fqqq^q q^ ftqt 1 ijqqrqqrq if 
qt qt?T qqqiT qqqq f*, f® ^^qr qqqq f*, f® ?qq t^fqqr f' 1 ^qq q't qqqt 
fqq^ q^ ftqt qrf^q 1 




jf ^ jf ?ff¥ f^JTT ’T^Ti, ^ WK f^7T ^r^rr i 
?i^rRT f® qt^ f^JTr w I srRTfTfcT f^^r^ft, 'ti^t ?rif< 

^ ^ ^ ^ |?Tr 

^ ^ 5rV5^f?r^ l^rr i cnrr ^ff fclf^^fts's 

r^qr irqrr i »tr ^ Jirq' qf)' ^x q^r q?T fqiqr w ^ftq^ qiT “q^r 
iW’i 

«ft 5 qrJT<E^?r qr^T jt^tt !ir fqr ^srr jjw«rK- 

wi qfT JTfi^ fr^ fqsirr nqr stt i ?rr|j jfo ^ 

5nT^%?r<Y ^x ?rq^3r «rT i %mx qr^ar f at arfj a® i ^ 

art jf at^f® i \ a?r crt ’jaarrara ?ftt asaajr m aara f s'qrfaqia 

'aFFS ?Trp ^ ^ q?tf faPBa^ 'a'PF=a ^rraa a^lf fqrar aar f Pp aaq? 

aa aaa i f?nf afaa ata a?r a^a faaTfa arw a^^ft f i at nar 

^ ^fa^t ^ araa 5 * aa^f ’j^aaiTaia art^ art 'pr^ararta w:x ^ar arf^a 1 
af^ijja^spaa ataaa t^artatPaa ataaa ^x naatPa^ aa^ar ^ § 1 aa 
»f' ^ ?5Jt^ aat ^ a?aaa ^ ^ arrtaa 

ftar i ! 5 fk^t?ar aw li ara aa a^asra aarar ala ^ | at ajTw ^ a^t arat 
«ft 1 ^ 5 af^ ^TT ’ara a^aa ?a faanr aa f 1 a^a at aata a^arar ^'tat at 
aaa aarffa m^zt^z ;^a?taat aafaaasffea: ^"tar ar 1 ana?t ^aar^ a^ ars^a 
^>Tt fa a at aata traarar far aaa ^ \ aw- aaar faaarr aa"ta ar a?|' 
tar ar ^f%a a^ aaar wn# aaara ata ^ aa" 1 aa ^ aai^aa?aa a^aa 
*p aia ar ?t aar j a#ar far far artf aaar aa a^t mar at^ aaar fatt ^ 

aar ft aari f<R ^FJia; rf aaa ataat art ^ ar^ aaar fr ^r faar aa 

?faara<t art aa't at farar f> aar 1 art^ a?a wa aaata t??a 
at afa aa^sftaa a atf faaara aft ftat 1 aW a^a aaatataa ar aa aPaa 
faar f I 'I'l^ ao ^aa aata a^aa faar aar atr ara aa "f^f’‘tt 
a^ fa^ aar f® at aa ara a faa 1 a’ af afar f fa af at 

aafaafafaa aat^aa ^ a^rr ar at faaaa ft^ ft 1 aata J^ar ^a arf a" 

at aa& jf^ afr ar fa ara aar aa^ ^a^fari a<tat ataa ara^ if’ a*fa 

q:a# 5 ftaa aa rf 'aata ar ara aa ar^f ^ a'sa^ ar Pcat^f#aa ar ataa 
aa ^ ar faa»F '?\9 aw aaar aaar ar aarf fa-f afr fa aa?: ara aafaaffa- 
faaat atfa^ar at araat aa^a 'aata asar a?;;? a faaar aaa a'far 1 afr 
aar fa q;^' 3 ftwa ftar, ati a a ftar at ara ,at aa aa ara^’f i fa^ ara 
afaa ar %rf a' faa afr 1 ?a aaf aw' aaar ^ar a?r 1 afaa ara 'a^at 
ft aar I at ara fa?at^a atfaa'ar ar aaar ara ararat ^ faarfwa'ar i qat^aa 
ftf aa: aaa ^arar at?i^ at =;v ara aaar aatat ar faat:a at^ i^at: 

^ar afar at a ^ fraa ^ aaa cfraa, a^a a aaf a'?a, aa?: ara af q^at?: a?: 
^ ^ aat atfafeaa arfsa fa a^ qaaa ft ara at?: atf aaar^ aft fa f faa 
a?: aa a^ at ft aaar i 1 





^ f?r^—^T| 'TTsf ^ ¥t i, ^ ^rraRor ?rRjft 


^ TO C I TO TOfTO?^ ^ f€ TO TO<ft TOTT %tt TO ^riTilT 
Cjf eft t5f^5r-T ^T sft^TO |5r §> i 5t«r ^'t ^'t’ft 

^frsr ^"t fTOr ^ wfTO ?>t ^rwr^ft i 

^ §TO>r ft? ^TORTO ^ ^ f'B^ ?rw 

^»m 

«ft ^ fro—ftTOW^eT ^ TO ^ TO f 3 51^ I 


*sft 155^ ftr?~?nr^ FsPb^ ?r^ j^topto 5r«T ^ k ^ vk . ^ 


^ ft? TOiT^IS ?rT<5 ^ ^ I ??r ^H^t «?>K’T ^ 

eR? i" I «fft: WT’5 ^ft^rr ^ TO»ft & ftra^ ?to>i 

ft? %^nx TO TO ^ I 

«ft JT^fTT STTO ftr^—TO^t I?^ I ft? sip ?ft Sf^t^T 7^ t • I 

TO5f ^ ft? sft^ ftift ^ iRJfr ^ ?fft: ^ I ?rR ^to ^ to Tr^t 

ftPCT ^ TO^ff 3tfr It ^rrinft i €«n: 3if<5 ^ir?f jf «ft !rRot??fo to# ^ ^|t ft? 
sjTORTO ^ ?rrti p 4 ftr# i i 

f^TOF^^—q;^ fr^i ft7Tl5 toI# to*? p5r>i ?rftr^#f?r |t 

smt ^ CI ITOftr TOTT iBtTO sp^ss^ ft^5T I TO TO^P: 
|?fTO<t ^ ^nt’ft TO ^ ftr# ?T| #S*T fC#fT I 

«ft ?TOt7 ftri—^^rtTOiR ^"t |fi?ft»T V ’TT!(ftt# TOrft Tvfii ¥t '5r?frr- 


TO'sr TO P fTOt ^TO #'# f¥ ^ JRTO <TTO ^ C 

^H#t ?ft^ ^ ^'tq- TO ?fft: to sf^TOr^ ^ >BitTO i 

^ TO f^TO TOf—|TOt»T no TO sr|t m 'srr# ?ft^ to i 


TO^t to ^Fcto Fto |t sjrinrr fs'stfj ^lis eft 

Fb^ sft-TO: ^ »f irr^ efqr?: ^ ^r^#sTr i ^'t?! ?rrp ^ ^rr^# ?rr«t 

?rTO ^5# I 

TOt qifETf <p: fttTO: qrc ?rftT% ftr^rr ft? ftr# ftr^qftrFTO 

TOTOf ^ ^tftTfer It fT'?S ft?fti cf^tT^ ^ ?— 

(n) «ft TO f%TO 5r»lt, '#TO»f5T i 
(r) «ft if3#t7 ftri I 
{\y «ft ifs fro: I 



(v) ?ft i 

(k) ^?rr I 

(^) «ft 5«ir?| JTKrinT 

JTf sftf«T3i?n=r fn^ ^ fr»mrT, «} ^wrf, 

H^e. ^'t ^ ^fff f ^r??r?r ^ ^<T5t ^ ^ \ 

('srf’Tf^ ^ '^^r^rrc, <}e.^s. ^ f^rq ^qfqq 

ft'O 
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f^ir ffSTR <Tfc«r? 5TTr irfer >nrT ^ 

T 5^tl I 
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(<i) sft ^r^rr, ?rl%T, Ft^ FTmfTTfTT^ i 

(^?) ssft- TR TRT 5 Tf^, 

gT^HR tFctt ^ ’jf if tr^cT fii a‘«rr t^^tt tt srf^ 

^ IRRTT Tfr sprrspTtt ^^ttt% ^ ff^rr i 





EXTRACTS FROM THE PROCEEDINGS OF THE HOUSE. 







m I 

f^r^iT jTf ^ t 

’fT-?rT^7r^ ?f^?T I 

tt ?rs?TT?fV?T «ft ^rffr^ ^wr ^ ^rRT^ ^jfw f^r i) 

«rt ^^r9T f%|—^re^TST ^f' ir?^R —“ir^ f^r^R f^!irT?r TfT'?^ 

^T^R % ^ jfm TT 5^ T2^ ^ TTR^ JT|?^'ETR ^ 

?«rT?r q’?: aRTj ^q?rq ?r tjfr i” 

?Tstr?r3ft, qf ^ft q^crTq^jf 'f ?rqq ^ ?rRq OTftqa’ fqrqr f qq^or 
^ % ?rx^»R ^ ^prq ^ fqwq 1%qT f% qqi qq ^f%q q^ qsqr 

^ ^Fn? qjqr % ^q ?rq^j’? ferRr jf i q^ qrq ^ ^qq q qTqt 

f fq> q^ 55r qqqq ^ qtq qrr ftqr i qt gq qqqr t^q> qqr qT ?ftT |;?Rr q®qr 
qr i ^ qtqf qtq ^ 5r> g;*?!' qq>q f q? qrq ^ qfir f i qf qra- ht!# |f 

^ qRT qft qqtq ftqrrs; q^T ?>q't f I fq qtqf jq qVq ^ qt qjqr ^tqV 

qq^ qq^ qtq qqr ^ mxr mw q^ ^qf i ^qr ^ fqqqq' ^ 

fq^ ^ srtq ^Rnft qqy, fqi^ q^ftqrq ^ fq|t sriq qRrqt n4t qtq 

qqq^T ^fqfir stqr qiqt q^ft 5fh qsqr w qw^ qnfy ^tqr ^pIt fq^v stq? qff 
qqfir qift I JRT qqqr ft^R f % fqft q ?q spqq ^1r qt qrq f q^ qq? qqq^fqi 
f, q?5q f I ^ ^ gTTT qt fq|t ^ If q| qq^ q q|1f ^Tr fq|ir ^ qT 
qrq| ^ fqif 1 ^q^ TRqVfq^ fqqR ^ qnq f^qr qqrf, tfqT *f 
qqqqr fi qJrftqjq qrfq?q?q qt qm qqf ?qT5f-qt^ ^ qrqq^ qrq qjfVqt 
qrfqq) ^ q^ft 1 qq^ 'qt^q'q ^ftPf^qq q|lf fqrqr qf?^ qqq qRST q^fifq 

TX qt|T qqrqt qqqjrfqqRT ^ fqgv i I sqtqtfq^ qq qjq; ff^ 

gTTT qV q| q?Tq fq?qT qrqr f 1 fqr^l^qqq^ qtq q|q:|q' I ft? q^qr ^ %qV 
qii ^ qtq fq^'qt^qr qqrq f qfq q|t qr ^q qqqr qt q| fqrqt qt qqq qq 
q^qr i 1 qqqqq ^ qnr qq fq^fl- qft qqq qrt ^qr qr stt ^qr qqfqq qiq f 1 

qqqr ^ fqqr^ t^qr qtq qq ^ qjqr q jq qqrq qfv qfq qR q| I r qjqr flr|R 
TT^q qft q:t^qRt i q>q q|t qqqq q7 f, 5r|t q^qq^ qRqqq q? zrmJ 
qqq^ |' 1 qm^ xfPrjx qqqq qqqr 1 , qt qq> ^q' qqwq q^q W ^fqi? 
qf^ qTTq q fq^qrq f ?ftq frfqiqr ^ qqrq ^ q| qqqr ircp f^q- ^ 1 

qfq q^qr q jq qqqr qt ^ qtqf qqqq qrqq ^ qr^'q^ 1 qHqr ^ qiqf €( 
fq|lr qfq qt || f q>?: q| jq qqr^ ^ fqijr pRfq^q qV f I 
qi|T qrqr i fqr qtfqqrq qr qtqr q jq qqrq q qt^q fq^y qfy f q^ ^:qTq 

qqrqi qqr ^ ’qrqt q|f f 1 q q^^ ?r q| qtq ^Rqr i q| qsqr qlr^ 
qqqjT qt^ ^qrql ^ fq^ ^ qtq f^qtq ^ qqqr ^ qrqq xm i qqr^ 
fqq q^ qqqr ^1"?: qR qqtfqqqq ^ qrq qr^ qrqt i, q^R wq qqq 
5^’ ^ qqqr ^ Trq qV qrq fq ^|t qr q| jq qqrqr qrq i qrq fq'P q:qqt qr 
q^f!:qt 'fiqf ^ |t -^rq qff qnf’ l |qr^ %q Jf’ ^ qf-qf ^qR f fq^ qro 
qqq't qqt^qrt qTr fqUqiR qrfq 1 ", qq^ «ft fq# qrqqtrf qR 1 =pqq 




^ ^ TFT if' ^ |1T?S^ iTT^iT 5 1 if' 

if' ^ 5W w f^ftsT ^mT f if' =^r5?r | w 4 m ^-k ^ 

mrm sriq-1 if' ?ft 5?r ^irnf ^ iTtn iff ?rff 'Tt 5^ 

?irrnrr ^r f 1 ift^rirr if' ^ srr eft sirw ^t iit «ft f^ 

wfr ^?iff # irff ftift 1 f^5 tiitt if' iT|t ^5? ^ ft® 

f® <M'ftrd'^ eCR-f^ f I if' ^ Ti: ^ q:i: ^^tht ^firr 

gt^ if criR ifteT fiRTt: TT ffe % sftfr ^iw 1 ^ift i^^rft ^ 
iT^rc fr’?r^3i: ^ ftt ^rrf ift^ §>ft 1 fsrg' ^ =fiiTR!T ^rt ^ ^ 

W f^iTRT if ^ 4 h!X =^1177 ? irfar 727 ? if' 557 ^ITT mm f eft ? 77 ^ ^tTT 

^ ftUT I ?ft 3 tfil^ 5 fti: sqTTTfR? % ift #' 3^ ^RT 

^er sr^ft f I irf? ifFFmT 5 ?r ft ^irrt: ^ifift 3% §t ^ricft 'dt feT w 5^ 
^ irfir rr^ ^tdt 1 ^>^51: if' 5?r ^th me ts^tt ^rtt? wtt ft ?rf!i^ 

w 4 ^ ^TijiTeT if' ? 7 Rr f^' ?rftR? ^ I qft q-i: ^if 5^ ^rtt^ 
'^-®: ifteT wi^ ftirr I Iff 11^ ^erai^^ f ?fk ^ar s^rr^r aFC Mt 
t \ ?^rfeT(i wm:K ^ ift iTf ftR ^Tfff fa? ^ ^ fTfr a?? ?rfTiT>r 

art: srtr fTTf ^ ttr fe^raif irff art t ^rrfeT ^ a-Riaff ^ m m4tn 
ftar =aTfftT, ffr ^ m«T fe^rar? aft fRi mT^ \ iTf ^rmaira: 

C ^sTR ft qfef^rr ^ar 3^ ^ sjtec ^a?R ^ art 1 

?ift aiscft ^ m if‘ ^ 5r?^R art n^^a’ arrar f ?fta; anca 7m a^arR ft 
?rT?iT Tiaar i far wmsn art 5a: %m<. faaR ar^t arfftr 1 t- ?riT?TaT f far ararR 
?a JT^ara at ?atarR aR ^at ?fk ?mt a3[RaT arr afiaa tat \ 

arsirRfta^aiR (sft arfaR fim: la)—fara^f araata^ra^a atarar ar^ef fl 


(art araata aapaaa aif 1) 

arsarata aa?a (at afaa faR ^a)—^wa^ araata aa?a a^f f aVi: 


^ aarfaar ^aa tk faaa aaa firaar arf^q; 1 
at ^arar fa|—ara ^a art "a a" aR aara f 1 


asarata aa?a (at afaa fari: lla)—araata aa^a, at aara ara, a^a 


aVi ^ 

sft wra ^laa ara—araara asarata aa^a aftaa, aat araata aa?a at 


arara fa? a at aeara w ?, aar ac 5a faafa, faar aar ? ?fti: at at 
eiarfai^aa ara |' aa^ ara^a ?a tua f fa aaa5i: ^ aaatar aar a sa 
aara arr Vt faaa ?* a? ar^aa a, arfa^ ff^ I saiaR ^ 

^Taar art I aaqatat fa^ ftar i ?rat araata aar?a if ar?T ? % a?r 

me at 5a afar, a? at r??at a aaar 1 at ata arr at 3a afar ati: atat 
jHt ^ ^ aataf, at faart ^t aata f a? artta ata ata ata ? 1 ^aaai: 

tta aaar 1 rfar aaar if' FaaanTr aar f 1 a? ara aaa if a?t arat ? fe 

aaff aat a aar aa^ir fa" mar a faart ^ aata araat a?at f nta 





^ ^ «ri1lr f, wt 5 W spir 

5t»ft ? irfe ^n^KTcT ^ ^>f 5r> ir ^ ^t^rr t 

'R 5^ ^irr ?tfff JTfepff ^ fWw<iT ^ TR^T ifRm ^ 
ft»rr I 5>?ff ?rfeff ^ ^ir ^ ^ 5f> ?r# 'jinr s^o sfrdf |t»TT 

i^^ ^ »r w^ qfqr wtT ^ 

fiff ^ eft ^^PrF^ra'fr ^ I 5r|t w ?r=rT?r i ^r|5^ ^ qf^'srr sftr 

^ =^=^ eR? ^“tl ^ ^ 'Tfar I e^FTJ^ ll |ft Xi iftw 

f sftT 5 T|rj ^ 'Tfef SiT ^ pt ^ Tftw ^ f I 

irf? T^^srr—^?tqT ^ 3 ^ ?ft ^ flOT? Ii ^ ^ar ^'t?^ rr i 

?T|T 'R q'? ^«nt it’ft 1 ^-^t ^pt 11 ^trtj?:—^ 

^"t 3?r «Tff®T it^rr ?r|f ^"tR fe ^-^•Tt^' wtsr ?r€irr 1 rtr 

^ §>rr I 3f& ^|t ?i ^>1 u ^ ^ 

qf ST i I htts i rts qfV srni s> irr^q ^tqr fs? fsrs sft ^Ptst, 

^ri^rr, ^Risr, Rqrw m grin ^rsr |t^ ift?r Fb^ sr ^'tj?: msr 

qfqr cR? qft <ft^ r 'bb qfqr 1 qif js- & irrarJTBs n 

qftf ^fsar sff 5^qt I qsif ^ ^trs' 2?r ^ss* ^ q? ’^^ftss^sif 

^TSt ftBt I R s'snf li «ft qr?T qf BT1 qf? q^f jgr srrar i st 

^>r qr^T^siC mt F^^i^sts q ?rrawt ^ m-'siTHRf f' 1 qr^^tstf F^ w«r5F^qT>T 
^ R3TR ^ ?Tr BT FsRT Fs^BT 1 ?rR q? FsSR Fq^BT 5>erT S> it^rr ^tST I 
;f’ 4w^ BT^ ^ FB'=qT'?: r wts brst f i I* Fq> ’iBT r Rt- 

^tF^RT ?rf IR 1 Fs? B^lf ? RR |R ^ St OT F^t3 jf i? R RR FB7 

^R ^ st^ FRqjtffBi Rr«f i ? 

q? Rft srsFs; BBf Rt R qftf «q>sftf5rRT ?rf Wt^ 

Fw I ’tnr SRS ^ ^sF?trt r^ ^tst i R^q ^tsr f Fq? 
f® ?ft>ff ^ JTRq ^ RTS RR^ qft R?5 ^ SR RR BR 1^ RBJR 

pP'^; ^ qx fqRT; I 5^ B’RBR RRT BRT RS B^t R I 

5r5ff =P R^ B*’ ^ ^ FsRTf R rt-Ib rr g ^ft-^ RR rr | Fsr 

BBB 5P ?R?Bf R ^ RWB ?B R RR ^tR I 

?ft 3^?| BTWr FR|T~RB«r ^ ^ 2^ ^ 

BTB ^RT R f I R^ B^ Fs? Bf BR BBR: efBR ftR 1 Bf^ FB^B 
tNtS ^ BTB R ^BFBS BTX FbBT BBT BtB: ?TB BiW '^B R 'ftFtBB RR f I ^rT 
J^T BBTB Bft B'tBBT bF^RT Bft Bf | I BtBT-FBBtB FbRB ^ ^ Bt 

fB BBB ^ B?^BtFTB^ RBBTBB FBR BT I 

RRBtB BB?B («ft bFbW fRT ^b)—R?B? 3t=P B^f 1 I 

aft BTOB B FRfT—RB^ B^B, BR R 5^ ^ ^ FR^BtR 

FBBfB BBt B^ RBRBB FBBT R 1 B^ 5^ Rfft BB? Bff BB^^tf I tJBT BIT 

^'fJftB BB-BBt «ftBeft 'B^tRTr BBReT Fb? RB B rI Btj RRT BBJFbR 

BT Fb> BSB if BBT BT 3,^ % BI StB BBf if BB»PT BBT? ^ RBR I ^fBiB 



^ '^x ^ ^ ^^x ^mx ^ 11 

37|rf ^l^?r1r ?n^T?nrferrqrP pjt^j?^T ooiftw tc jffrr?i?lr jf 5?r^ri ^f^rrf^ 
if 5^ f ^ T 5^ ¥?ff ^r T?T f I w in: 5?r ^ ?ff ki 

if ^x; ^|T?ft in^ srr ^rrat f i ir^ ^ ?riftcr ?rw ?rmf»;T ^ i 

^ fsp f^T ^ iTHTT ftrg' qr |?rr «Tn ^W fqr ^ 
irriiT if ITT ^ 5^ q-i: | 5 rr\r ?ffi: trc smT ft iif if i srgr ^>ff 

if 5®T ?Tr<ff ?rraift wft tx artrift ipf n% 5^ ser qr :Tf 7 ?r? ?rT?ra?r ^ 
q?fT 5^ ft q?fr ^x ^r f 1 ^?ft ^f ?i itisit ff^> a'«fr 5ftq;-ffTtTfw ^ 

§ iTJif if ifirr Tt: 3^ ^frrf ^ w^rr^ir 5!rr ?:| f' 1 mx iTf 3^ 

qnif if qftf^ f^ff irr srrHT i^^sft ^ qr^r ^firr cfr 5 Tf?: q?r qiii^ f^qrr?i 

ftirr I wffqr q^in ^ter: qft sffcr ?rFsjq? f* cTstt =?rtfT| qnr f 1 ^?r 5^ ^ 

^iT srrif ^ ifirr ^ m qr^ ift qsif ^ ^rrarft ^ srririft ^«fr qri: wt ?TraKt 
^ i^nmt I ^^x qjqi f^q' ^ 3^ ^<x 5if?: ^-t srnrqr 1 57 ?rift <t5ff qtt 
sq-riT if 13 qjf if 5?r ^ir^rr ^r^ft f^ 1 ?iT ^it^ff qtt iTfiT^rT |3 if' 
«fr ^i?rf5r ^ ^r ^rqfiT qr^^r f 1 55r qrr qrrir ft srrqr =qrrf31 
K?Rt q-RT f f-ff ?Tq?r3ic if q qq-q ^ ?fqrx: ift? §qa:ft grts: ^ ft^q 

if 35T q?r Hrirf'ir ft^r =qrFff 1 

sft ir?rr 3 r f^rf—if' Kft 3 ^qr 3 qrr hk# q qrw f, 5?Tqft fta: qr^ f^rqr 


srrq I 

«ftncft ^irrqcft 31 ^—«ft srrf qn- ift JT^qTq srwr f^ qf ft qffir 


iTf^q^if ^^qrq ’|, if' ij^rqrr wfq qr^^f ^ f^rf nft || f 1 ifqr q^ 551 
^qr, qf fqrft fqq; qmrqr Tft f, fq-fR qft srirar q?t qrrqrt^r i!:ft 11 

^fqrq qcf sf^ q?t sfiRTr itrift ifr fiRTwr^qqr qrar^r^ if f 1 furu 
qTRT qrfqqTf^r? qw if ?rr?rT f* i ??r 3^ ^ r?rf q^f =r Fqqrf^rff ^ fqr- 
iqrqjtesTT f fq^ qsif if 5^ qif 1' if qft ?rq?qr Tf ^^ft f ?fk fq^rm 

qfcqf qft ?R?qT i 1 q*'^?rqr ^ _^ft =q5ft m Tft f qsrqr if s^r qqf qrr 
tfqi'H' qfq ^ ,HTfq {TqT^r f 1 qjq q 3^ qqqr ?T«iVi3'^ iJ^ qqq ^ qrf^q? qrr 
qft f* 1 qsif if s?r qqrf q?r qfq ft qrfi f 1 qfq if 5?r qqqr qt 

73:1? ^ <1'^ 4t^ ft qrqqr uti: fr3ft3T if qrqrc fqqr^qr 1 qfqr q?qrq qr fq; 
fqqRT ^ 3fq if i5ift qqtq ftqt qf ^qrqt ftqt, ^r qff 1 if' ^fqr qrfqt f 
qsrq if ft 5^ qqiq qrfff 1 qf fimtiff qft qfq qfq ^ ^ mw^rr icft | F^ 

qef if 5^ qf I qqi: FqfR qt^: qjf ^ q^-q qqr qqt f" 1 FffR qlic 

qsf ^ FqqrFqff qft wrqqr 3q? f fFqjq ^q qtff qqff ^ FqqrFqqf qft qqr qqt 
«rqir %ft f II qqr qqt qi 5^ qqrqR fq qtff qqff qft iqqqr qft 3^^' q?q: 
qq?f f' qqr qqf ?qiqf qft qrq^R qiq; f' t qjqr d fi: 3^ qqf if q^qr^ 

sqrqrfiqf qft wrq f>rr 1 qft qif' qrar qfti qft Tf qrqqr 1 qif f 5^ 
qqq ^ qft qFqqqftqf qft qqi: uqiqr q:|qt dix^x ^ sqrqri: qq:i ^qrftqqrq- 
¥qqq_r f 3€ qffqr^q I ^qtq?qrq f'Fq? qt qqfq qqf if f qf ft 5qqqq' 
^ Fqf q>Tqft qq^qq f 1 qFq iqq qqrqr ft qq srrq ft ft 5^qjq q.TiiqqTqtif 
ft qqqr qrFff 1 qq:m qft 3q; FqqR qRqr f’ Fqr 351 qft qsif if qf 1 gnf q^ 




I srsirsf 4 ’ ^ sqrrqrfwt 

f 5 W %t ^ fsT^-^: qr^'-^fpf srlnc ?rwr if' ?rK^R 

m sqriT ?TrfEE: 11 

^rfirfa' iff F-t^w I qr ^nr ^^cft C > ^ ^irrfwd 

ifT-^i^'t ift <T^ 5 im^ ^RT i‘\ ^^irr erf ?>it1 

efi;^ ^T 13^ ffirr i m: if ft ^'Tirr ^rFd f 1 srrf ^ 

ferf fif ^o-\ 3 o ifr^ 5 ^ ^ft a'lr irfift ^rf^ itF? iff 5^ irsf if 
erf ^o-^!<, trf^ ^f ^ft ff' ffifti ?iT ?r^ ^f irfiT'sn: w fq fif 
f^r^ic ^^irr f-—fif f^r^t ff- irff f ??r rr?crr^ ^f ?R^n: ^f mr 

5^ ^f erjif if ^irriTT m^ 5 ir^ f 1 |f Tf 5 ^_^it|?^ if 
ITT irrfie itk q^^ej, if irf 5^ it^ srf 1 5 ?|t Tr^^wrerf ^ ttf^ 

fwf n: ^ srirFd' it^ ff Tff 1 irf TTUiT ^rift er^ ^rff^rF^Td ff Tf r f 1 jf 

it ^ff siTT'rrfi;^ 3^-115 |'', ^ irfr ^ft ^irf w ^irf f ^rfi: ^ iTft ipff 11 

?iff ^rerf ipf irfiT^fT ftr iTf ?rR?jr;fr srftcT fferr f Ft? Tsf if ff 3^ 
^ftr-f ^T FifiTFir ?rrfif ff 1 f^r ttst to? ^ ar^r if' w^irr r-rrir rTf^iT ^iieft 

«ft fTiiftft Fer^rft—TTsw iTff^iT, ^?rri(r ^r? ^ sr^ar^^if' Traf-r ^T:^rT g 1 


?Tr sr? 3 T^ iR ^f TriT irff ff a'Mf i) irf^rrirr f s^r ^Fpit 5er iJa-irr 
^nr iTft TfT f FviTeTirT Ffr ?titic i 7 ^t itt: ^r^^r ^ft ffdf 1 F?ff fr^er 

iTf f F=fr ^fft if TTiTi: ?TrT ^r^iR ^#if ^f trifif F^ ^fr^fiT fiffsr^ irrff ^ 
Ferf F?it-w arifr if m Tff C> ifipT, ^TfTif, ?rr?ri-iT FffR 'ipr iJeriTT 

?rccf^' 5 !TT I m fr^ra' ^^, f* Ftt f'fiTj^fTi^', ?rr?rnT ^ ^f-T iTft ?t(^ % 1 'srft 

mariT ^ irrff f 1 ^fterr # ttw/it er^ isTf # Ferf F?t<r ^f irrff f* ^rf Ftt 
iT^cs: rf^ f i TTiri: iirff 'sfiift f erf ^f wf sjrrfrr Tfar 

f 1 itF? sprt aruT "irfTr erf fF^srr ffft 1 f ^iiirf iTTft er^riTT t ff^T 
F?c^f, TTUTFirriT, gruf srr TT^f 1 ?Tift fr^r iTf | F^r irfipnTr 5^ ^irr ir?^ 
i^ttr: ff WTfiT f Fi|-?r^ ^ft F^tt ^ nrff irft ^^errirf sfr g-Ferf f 1 ^er; 

if HiTSTerr I F^r Ff^r^ if F^i'^r# iJeTif FffTT: iftT: «rF«Tirf F^fR 

^f ar^^f ft a'-F 1 iT'^ ?rFer ?rf^?ir^ ^ 1 

5 rr^ ^rfiTfi: ^ iJirr 71 ^;? if ^ ^dr f i itF? Tsif 

5^ ^?r ^(imT erf ?rriT ^'^r ^ TnriT ^firr, ^rfi ^ftft ^ 'tsitt ^rnf if 

'*r §f enfirr ^irfF^ irnr ^f ^f^ Fit^tj if |f itr F^itt isrr w^rerr 
i I ^?T 5 f irF^iTt srieft I■ I 5 r?t srfft irF^irt ?rf^i:'Terf f' 1 fir 

TOf ^f sifH if ^iif iT?f wr^iTT f Ftt grf ^x ^ 3fTrq^ ?rr?f i'^ TTfFciFr ^ 
^ irr ^ wf ff ^ ir^f ^ ^'Ttit ^r wr^r ir^f 11 itF? ^t;t Tferr 
erf f iftwirr ^f F^fTierf ^f fg'Tii: ^eir irr^ ^ F^ 5^ ^x 'srra' i 
51; if 3^ ^irr erf ^ ^rmf erf ir^-rr irf if «Tf istTinTr ?rfT ^?r vx wt 

if ^nrirr 1 3i?nft itt iT?r^ if ^rr a’-Fa'r f ^ftF^? ur^ fr 

T|ift I f ?rF^ ^ =^ri^ 1 ■ F^ th ^ ^Ttf erf fiEr-F Fwf sr^ft 1 Ff 
5^ q?ft stiri srrnirr sitit Fsra^ Tsif ir ^ |f 1 frr ^srr^ ^ xt^x w?f 
IFiTI?^ if ^iTTiTr 5 tTiT eTf ^tFu^ eTTH^ ifiTT ^iTfF^ il^t ii^ ^ iT^ ^ Ura 



I ?T5t ^ ^ 5 ? ^ ^ 1 ^?r «Tn; 

sTTf-?: f?r 'nx ^'I'^rr if ?i^' ffrimi ^irr^ iTssr^a" i i ^f^ff ?r^^if if 

?criTT iT 3 i^?r irr^ir |tiTT i i ^'a'f^if f?rrxT ?>iTr ir^t 

wt 25T ^|irr ^5 srfsr^ iTWf^r ftirr i ?r^rrwf <Tf-Tr q-fx ift 

m iftiPT fiTWiTT ?ftx ximi'qj ^^ifqtrf i ^iTH if ift qjir \ 

=€ri3ff if ifr qriT mi 'rfirr i ^r ^fr f i ^5;r w|?r- 

^ irrffiff ^ qff snrjr f ^^rqqitji: ^rnf-^rr^ if ^rwrift 

iTf ift I mqq?> iTtqTTiTr if 3^ | ?T€i 7 1 if’ ir^ 

^rq?^T f^ ^'tiff i € ^t^^tjx if 5?r ^ i \ 

fir^l qrt i?r tt |?fl ?rfcft f 1 uifra# ^ ?r>T % fq? ^'fETT 

if |t 5^ ^iTRr 5fqr |l:irr 1 fif ?riTi:>£r qrw | fq? rx 'TX 51T: 
fwi: ^ ?ffx if 5^ witr \ 

isfV ??sr #r «ft i m ^fr?s 


fqrqr C if ^ f^if fm 1 1 ^irrt xrsir if firfi^ ^ ifirr 

TX 2 ^ WT ^fTTiTT ^Rfrn: m f^if qrr grsriT ^ir ^rrarr ^*1 13 ft wt ^tx^ttv: 

^TRft % 51^ if ^ f* \ qr? f ?f\x ?TrT^> ?it^ fq; 

tiq: wq «rr qx^i: % 5?crTi#5f mi srirf 2 ^ q’inf sf 1 sr? gufiiT 
C Tm ^iTi^ ^isq- if^ if m%T fqr if ?ffqr mr 2 ^ qf'qr ?ffx 721 ? if 
^T 2^qifirT I qj^ir ^'tgrrt fqr fwr if q>rrfr fTTr irqrl 1 ^ 2^ ^ 

qiTRT ^gr ^ C |iT^X^r if 5 f^?fTfTq X^TfiTT mx 1 f® KiTiT ir' f^miT 

m 5r>ff I ^ 2 ®T «rr fq? if g"?q? sj srrinft wr i ij^r^ftiff 
if m^T fm q^TT mr qxr f^qr si-iwj if’ ^rnr^t sr^rrirr wr?gnr ^ Pp 'ranf 

if 2^ ^ qcnrr ?rfi: 5ftx xr^q ^ f^rq i3xq>fr ^^rr i ??ft ?r^x ^ if’if 

q’^qr^ qxqiR % 2 ®r mr Tm q^ f’ qfiqxr mu f i 

?rr xxTi: fiT^ qr fqi x# ii^txq q^t xxrqrr ?rrx x|f ^ i if’^ x? iff 2 ®r nrr fq? 
qiTT Sp?5r 'Tiqx if^ ^M^ix qnffqnr % 2®r xxr uj 2^ ^ xxrif ^ qft 

if, xt ^q?T qfti xff fw I if’if qi^ iff 2^ «rT fq^ qqr UKmjx qrt 

^ fqr mwi^ qiiqxf ?ffo?rrioiTo qff tr^’qf ^ xt xftqq if 2®r qr fqi 
?ffo?n^o2o qqT §' ? xt xx^ ^ qiq^fx qft fqqjrpOT qx 2^ qxTqr 1x0? fqqqx 
^ 5 C-vo qrftf xqif qiT iqq ^tiTT qfft xfeiTRt iTft f I qxiTT if‘ 2^ qxFTr srnr qr 
qi^ l^rxt iqq? qxTqr istrq 1 ?nft qfq^q qq fqnTTxr xt rt,m qqnr f ^Pqnr 
'xm qq fqqniq i^qi qnTx q^'V f 1 ?qqft srrqqqxf fqr i=r^i: qq 

fqiqTO qiq-&-q?q qqr ^fur 1 2^" qrq qx xtqqqr 2^ qxT^ ?Tqq ?ixqqx if sqnr 
qff fqqr fsraqq qqtixT q^ fqi 2^ qq f? x ®fsr qqr \ i xt xx^ qrt 

GT^qriift q^t qx 2^ qxrx x' xt qft ixrqxf xt q?f xx't'xr ^txr 1 q^ ^rt q??T qqr 
f fqr qr qt^ q? qfq 2^ qxrx § qqqftfqxx xtx qr iqiin: x>x ^ xTXKf 
?rFx qiqifl-1 q? qrx xt qxx f 1 ^xFxif q' wx q^xrq qrr xx^x q?xf |2 
xtqrx ^ u^u qixxT g fq; q x^xtq qft xxx ^qtqqx qix^ xxxr ^ xrqsf 
XTX qft 2 xr qr^ x^x qxxr x q:qr tx xfx xfx xtxf qrr 2^ qxrq* i fxx xxq 
x>qqxr qrr 2X qx xgr qr xx xxq xf fqgrx qfV xxxr qfV qgV xfx «ft 1 xx xxq 
^i^q xxqrrx q* xixqrxx fqqr qr Fqr qjx if qix-^J-qrx qtx qxnf ^1 




^ I ^ ^ mSTR ITFT F=P 

5^ if ^irrf ^ r^ ^rstir % i »ft^qT 2^ 

^ S?T ^T f?rqT w f^^TfTT ?raFwr q^ |?Tr T^ f ^rrir |t ^srRft f i 
fq^R ^ fq^TT ^ C' jft^nrr i 

^ 5ni^ 5 ^ q'q mr ?r> ^rir^ ^ q-qr^T ^qrF^i^ %iix w|jw ^ ^- 
w ^ q7^ «rt q'^qr ^qrffrq' i ?r^sr ^f ^x^k ^ ^^F^rq^ qJV |t 

q| ^ ?rwf Ti^ffT =qTf|f f?r st^jt TT'srftFrqr ?r^ 

=^21 q?r 5r??r ?rm ?ftq: q^ wf w qff f i q'^ srq^ ^’tq?- 

Fsrq^T qnrrf qir q^f C» ^F^qr q'l st^ft ^•q>q??qw q?:, F^t^r ^'t irFcT q^T f 
qfk F^r ^ qrr f ^^x if qr^^rr f F^ ^F^ ^ l^r srqq qfr ^r 
■qiF^H 1 

!5ftiRfii Fqr^flf)' —^qr^Fftq' ^qrqiw ^rsq^r q^'Rq, ^ 


^Rftq «ft €qiw f?r^ q^r qirr tx 2^ qiqr ^ ?Twf ^ qFqq^ 

Fqsft ^qq^ ^qrq qq; qqrf ’qrf ^ ?f#^ jf q^qrq Fqqrqj^q I, jf ^ q^qrq ^ 
^TrfsT Tf'Vt 5 rq ^ F^q ^ft |f f i ?rsq«T Kitqq, q? 2 ^ 

^ qqfFqr q? Fq^R q^q q? Fqqqq if, qqFq q qqqr irq? q^^qjq xw(^ q:gqT_^f _i 
qfqr R 2^ ^ qrsqq ^ qR Fq?fR q^q: qFq^q Fq?R qr> qftfq ^ qqfsrq q? 
q;Rq q? sFstrq qrcqR ^ q^Rjot ^ I qrrq qRf qqsq^ q^tqq Fq; ^ if 

qqr qq; 2^ ^'TT’T ^ ^ ^|q ^ T'TfV f 1 qft qqqf f Fq? FqfR q^q q^ 

qFqqjfqr qrqqr ^wx Fq|R if qqt || f ^Jx qgrq; Fq|R q?T qq? Fq®?T fqr 
qrqr qfRr f qqfFqr q^t r qRrqrq r qq?R qrqq q^lf f qfk q q^q qqR 
qTt qr^Fqqr ifqqTif ^ f \ qrqrqR qjY ff%qr qrr qqR ?>q qq qqlRr q? f F^ 
qrqq q^q ^^tr qft ifFqq RRf qjr q-?R i, Fqjq; qF qR Fq^R qft qrqqr q^t^ 
q^q: ^ =qqq q q>qt |f f 1 q|f qR q^V f Fqr q'tqqqr if qfqr r 2 ^ qq 

qqr^* qFqq qql qRq; Fq?R qft qqqr qr> qqqr qrq q^Tr ^tqr Fqqqr Fqr qqr qq; 

Rqr if 2^ qq qR R ^tqr 1 qi| qR qqqq ^ Fqr qtqrrqr ^ 2^ ^ q^q; Fq?R 
qf> qqqr qft qRrqrq qTt ^Fqqr q f s ^Fs qRq ft f ^ftq: qqrq qR Fq^ 
qr qtqr qiqq^ ft qqr f 1 qqt |Tq if qRqtq qw qq!" ^ q qf it^R Fq>R 
f F^ q^f if qfqr qq; 2^ ^ 

qtq; qq^ qqqq; qf qrqr qqft f' Fq qq^ ^qfi^ ^ Fqq q?q ft qi^qiR %' 1 
qrq ft qq:qR ^ ^q Fqqq ^ Fqr qfqr r 2^ qqq2^ qrqq? ^qrq if qqm qrqqr 1 
qqqr qft iqqt qRff qqiR ftq qqft f 1 qqrFq^q qRf qft qf if if qrqr 
q^ qrfdt'°f xtrx q q’ qqq q?t qq^ qtR ft qrq^ f 1 qFqq qfqrsrrqq ^ 
Ffq ^ifq R qq ifqr qqqr f F^ q|r| 5 ri ^ Fqqrq 2^ ^ qrqRq 

qqqr qrt qrq ^qqr ftqr 1 qftq qTr qiqrqR qtqf ^t q|q^ qR ^ qqqt^ 2 ^ 
qqq qR# ^Fw^r ft qiTqqt 1 qqt ^qr Fqr qqqqq; qrr FqqR i, qq^ ^qrFqqr 
Rrq; qf 2^ qqqyi: if qqRi qqr qt qrqnR qqqr qrt q|f^qTJ ^ qR qr ^ftqr 
^ qq R qrf if qFsrqr fFqqr ftqt 1 f<fT, q|R q 2^ ^ Fqqfq qrr, q’ 

qqirqt g qqqr qqr qf i> ^^^Fqr qrq qrrqf C» q|tqq, 

fqr fqitt Rrqrft Rqr qrt ^qq^qr qrt Fqqft qtqqfq I fF® ft f qqqt qtq 
qFq q qRF^cqrt qft ^qqrqt if ^Fs qft ft m x^i, fq 2^ ^if Fqqfq 




^ ^ if ft •sirq'ift ?rtT ?rFar^ 

^T ?t ^rriTirr i_^ iTf to %^t ?riT?r jf f^f^r srrcft f ^ 

jf FnrK ^T f^TO to ^ i iT|?|5rs ^ jfr srr^ ^ ?rf- 

^rnrroJr ^'t in^rTro ^x to R^n: ^'t %fnm if ff® ft \ 
r^fR ?rtT ^ ?FiT ff??ff ^ fr^ ^ Hf# ft'^rrTO, f5f?r& ^-Tfit srirf^ 
5rw?R fir^irT i irf itFs[ Tr|fj ^ to frft ^jfirr eft ^iftir 

iTfIr f> ?r^TO ^fgr f^ff ^ srirsftiT ft Kft f ^>f # 

TO TO f <f?ft srirf ?iTRr ^rffi; srff !?TOr-& j?TOr srRift ^Fto ft i 
5 ^ ^ wt TOirr 5iT g'^err f, eff^fr ^rt ^fjft ■3?r# ?ftTO f^nr 

h 'SiTKr wYiff ftift I xsw^ ifft ^ fc f, i^?r ?rf?? ^ftit 

if jpfTOt ?rfsr^ fYifti itt?rYit ^ ^fT itYtof 5 ^ ^ ^fTPr ^ 
sTO^ iT^ ^ffTirr if^tt srri ^ ^tor ^f st^ ir^ imi 

1^ ’i^r ^ TO nirY ?fk ^ft f^erft 'tYitoY ft 1 q-ifter-^ 

^ ferif ?ft^ 'jfr ■?iT f I ^fqr f if «ftfr f> ?r^^r f', 

^5r?^5ft TOf & tTTOp!r sq-sf ^Yift I it|^^r ?ft^ Tf^5rr ^ 

TOT ^ if' TTflTO I 5 ft qr^Yf gr# fYif ^rf stHtt? fYf 1 iTf fY 
TTTO f fwj f ® tttoY ^Y ^Y?r srrir, gr? ^Y stof eRiq-Yro fYirr 1 ^srq? qrY 
^ ’T? ^Rr «TYft f, 3rfETiT Tifl 1 fiT^^ir =?rf^Y f ft? TOiftir 

?r 5 [?ir ^ f^TO T^: to^to Fto to i ^?r f^^T?r if iTf5^501 iftir^nr 
fYirr 1 

«ft x?T5rrfT 5r^—TOiftir setto «ft ^5rr5r «rrf; ^ srY ifirr tx it|?^to «ik 

tf5fTOR if P' TOif ^ f^pf STTOf f3[qT f if' ?nT«fiT if WST f^TT f I if' 
^fiTT ^ferr i fip feff Iff iftsfirr ^ if qfY ft 11 qft fir^ «rT 
ft? 5 W ^ifim_^ wftjiT ^ft ^irr iTf TO iT^ «rt I fw?:, ttqr, it^s, ?rf^r 

% I. ifftr ^ 'R f* I ^ R TOif V TOTOiT ^ 

Tiraf if lift f I grssr ^ totoit if ift wtirY ^Y ^srft 'tf ift 1 ^Trftpi 
if' Rq?R % ^'firr ft?ir|r^, 'Tf^5)T m to^Y tot if Tff fuft ^r^y f Tft ft 
^TPrr TO I TTT^ SRT-iftftfRY-T^T'T'E'^ ^ TYtY ^Y TTH fYiTT 1 wYiff € tt^fiTR 

if ift ^Tftr fYift ?rYT rr^ ^Y imrot ^t ^Fto ift fYirr i ?rwt %m toY 
i;Y5r Tf# ^®Rr irf «f i Tff tYtY t tY tr ftrTr ft? r 

fi^ ft?Tr TO f ft? Tfirr i ^ftrT iRr ftrftTO to f ft: f^r ?fft if' Ttiff ^Y 

if Tft TifTT =TrffI? I TTOT q?t ^Fto ^ ^tfFto Tf ?rTO^ if 
^TOT 5rriTr Trffif i it|?^ if ttot tut ttY ^tof tosf fYirr i Rq?R q?Y ^ 

if PTES TTT^rrTO ^TT TTfff 1 if’ TTOT TTF TOTT f I 

isrY fiTR—Tsir^ irfY^ir, rtt if jr TTrif ^Y ttT q?| toY I fY TfY f i 


5T eft TO efftT ifTTF TTOT f ft iff fTft JT TT Tf TOTF I TO 

€' ftro if Trrr TTf^r f ft jr ttoji: if to" tf ir|f!|; if i wfT ^ 
ttTO if Sit-^T TO i33Y f' I if’ TTf ITT ft TO«r if TF'BTt ^ I i?q? 

TO efY Tf f ft TO &ifT TOT ifoT TOT toYto ^ TO TftTY ^ fFTIT tY srfT 
4 ftnf TO TOT TOTOST f' erY T^TTO q?Y qq? qTHTTt—FTF^ f ^TTtT ^TTOt T?Y 
toY ??r TO lift TTT Ip ftpf ft fT T?f t Tif, ^Tnrr to i to ^ tYt rn^ 



JT? ^TJT #Tr ^<TT clf ^ Tto^s^oflo ^ it ?f 

??r ^ ?ft^ ?ri^?r ?r?:^rT ^r wfR^cr w^rirr i i 

2^ ^ ?f4ir 5rriT^r<t sricg' ^ f^if M?r ^rr^r ^r ^iff ^^rjf i 

1 fe f sft f^^r ^rnr ^ ^'T^r ^f^rr 

f* Tm ^vwK t ^cTT I ^Hf^f ir| «fv 'TcTT ^ffiT 3f>^ ?rrir 

i 3tt ^ f^rq' ft>?r ?rR(ft ^ wra ^ sprr fqrjrr ir^r i 

«rt 'r^'if:-T f?r^—^l^-^:, ^?:r q;^ ?rT'B ?ttI?: f i ^rt irr-TTf^T ^t^jt 


^ t:| f' sr^sTTf ^ ?r#si ^rff i i ?pt?: ^ ^ 

5ft ^|?r ^ sHxr fi|f ^trr i 

^Tsq'ratJT 5 r^iT («ft ^rPr^r fiTK ^jt)— if' ^tf fsTt § i 


f^5r ^5r5 ^ q2:<f if 35T ir^f ^ 5f#st if f^r^ fpq-T ^r 5rwr i 

«ft i?s f irr?:—if T^r «rr 2 ^ if grft toi ^"t ^fir^rtt ar'^cr 


^ f^if ^(zx ii^ TRT ^ qr^r ^ir^Tsa' 5ft sr^icrr ^ 

if^rT ^iff?r^fT^T ^ ^r^ft ^>f 2 [HT iTJrr fi'^rfft ^rr ift-^R 

^ 'STFRiRt fr^lr sfti 

IT? ^ fafi mmx ^ iTSf^^ ifiTf ITT iTrT: sft^ RT f^fr-ft?;T 
'ftfTTfjTrfiiiff if isrirT'^r ^ 1 iTT'TJt srrir^Rt ttt^tt: ^rI- =?rf?!? 1 

5 fiT 5 TT ITT ^TTT ^ ST^cT ^TT^TT fp f?l f^^ST'T ^'TTft ifft Wf I 

f■ Tfk TT«r^ if ^irf JTT ^Rq-r wnr 1 

«ft TiTfiT?? Ttt?— iTpr-ftif srsqrTftq TT^^q iT|tqq, ?iTrt qrqiftq fir^ ififtq qrq 

if ITT 2?r ^ qrt if TTtq qjt qr^f q^Tuft ?*■ I ITT? qrt if ^?f f © iT?t qr?7TT ? 1 
if ITT if JTT if ftqr^TrqR^i: if ?>, ITT?t i^qqtpTTTT ? arrf if IJ? fT» 

q>?qr ?* 1 Trff ?t itft ?“ fe ifqr if jtt qf ttIt q? jtt <tjitt ? rtt qf i 
TT f irrr-irrTr if ijTKq?! ? ifTrr TT«f^ir?T ^ ?Tr nqi 1 itt wirr ?Y ^rfq- ftft 
=qfr?T? 'TJiTT ^ itqT ? 3 ft^ if 5R q??r qf I ^tt'it Rtq ^?iiTr it ^rf ?t 
^1 C» % TTl:?r|i: '^rf ? q??t qf iTT?t ^rq^rtt ??' qff 

?* I ?if ITT qrTT ? fTTf Tfqrr ?> 'qrirr fqr jtt lef ? tttt qf 1 q? 
qq: =q:Mt TRqjR ? TTnrf ? t TTTqiK qqf q*?TrPT?f ?t srr^^r ^ ft? 'TJqr 

^ itqr ? qtq if 2^ qr^t qf iq?t f ^ qrf I TTT^ri: ?t tt^ qf^?r ^ ^qr 
=qTf?t 3 f fqr 2^ Ict^t ? rtt ?t qqnrr f 1 qrqiftq TT^rq sfr qf ^nfr fq? qrr q^qrq 
^ I ttwtt: ?t qrq ?qr qrF?!? ft? 2^ q|ri qr irqr q qf 1 
«ft q^qr qqii fq?—qsq^ q?lqq, if’ iq qT^rq qrr qqqq qriRr ?fqiq qq? 


?r^ ? qrq F=f f srrq qTrrrq li q|i^qTq ?> “qF^qq'’ qsq ?qT q" 1 2 ^ ^ 'T’^’^t 
? qrq? Fqj'qt qq^q Tqrq q^: qtT tqf qqqq I q^ qiqq qTT q 1 2 ^ 

qq q|?q„ ? qrqqrq 1 q’ iqq?T qq^q q?iqr i 1 qqrq ^ Fq? 2 ^ qr?f qq ? 
qqqifq qq Fqqrq C Fqj qqq 2 '^ ^ ^ 'Jrqqr qrr qqrq ? q? 






5T?fW5 € I ^ ?R?-W^T ^ ^ m 'STRft' I I ^cT ?r?^T ^ W^-|f?T 

^ ?rnft 1* 1 ^ ^1 ^ ^ 

5gT«^STT mx ^ C' ^ ^ 

^ TO" 1* ffsir t ?rrsrn: ct^t F^^tt (^rir i ^f’ ^ 

i 5^ M5rjc jf ^^'Tt qjirr ^ sfr ff?TJ ^r^r^r ffR ^ ^ tri^sn^Ti 
5rrf ^ ?Tk f'?;-?: 'T^^r^rmr? ^ ^ft^rj^ stpt ^r f 5fiTJ ^cw ft?n- i T^ 'Tff i 
!nTT x^^x^%x »f 5^ ?f5is ^ jl’Tr i 

'’:|^ ?rf f^^?r ^ ^ ‘^I'Tt i ^1' ^fi^rrt ^ -" 

?fk f?iTT f ^ ^r I |> ^ F^p ^5t ^ 'T?^ 

ir^t 9zn^r i s'^F^iw ^ ^fTT^rr err sflr^ q^f ^fr^Tr err 

wm f I 5t^f3iTrf ^ ^ F^fif ^ 5t ^TR i I 

’T? ^ F^ s'spFfT^^T ^fe^iTf ^ ^ra' f i ^^fF^ ^Fs^ >??ft 

f^^r^T wsTT^ frft F^t err ?r^ i ^F^^r er^f rr^ T^rr ^ ^rer ^ h 

F^ q^eriw ^ ^rt^ ^r ei-^rer w ^ F^^ ^rj m 

TO l>r't I ?rk ^T^t 'TT 55r ^^r err^r d> ??r% 

^'WFI ^1 ^TT^Fft f[T ^ err ^ ^T^rr ^rF^*? i | 

^i^R ^ ^rripf I i5?r^t fr?T q-^ f Fq? m% f i i ^ 

qsr^tq? s^r ^qrqr ^qr ^rt frrqrq t^rq ^ Fer<^ ^anft 3r<fj-^ f _^aF ^?r qr^ ^q^r 
"i^q t» q^t qrqrq err g'qjqr ^ i qr^r errqr Fqr tFfqer err^q q|r ^ i 
jf ^|qT =qr?qT t F^ q’cFq't q q> ^qer errwq i qq^F qrq qqq^fq qr^ q^?q 
f 1 qq qr^ ^qql erqfq f Fqr qnrrq ^ Fq*? qqFq ^ q?^ q§^ ?^qF i q? 
sFqr ^ 1% i[q qr^ ^ f® qqFq qrF ej-^^q ?F q<^rqt f qF qq^_^Fqq: qqtq ^qr 
qrF^t?; \ qrl qq^ Fqcr fqF q|F qf, qqFFqr wq^ q?*' ^ qf^ 

ejrrqr qqqqr fFm i qfF q>Ff qrq q^ C • ^ qqrFqq 

^Fqri qFq qF fq^r qq^q q?^ C ^F fq^-|qF: Fererr ^ * 

qFqj^ qK jq qq ^Ft qq^ qjqr q Fq^rq qRq ^ Fq^ q>Ft qqtq qfli ? qF 
?q^ ^q^F qFfqf qrqqF i fqqrqrq ?rF^ Fqqr^Rrqrq fqq qr^ q^Vq FqsF 
qqt qqq^ q>r qsqr ^ 3 ,qVq FqsF fF qrqqr i ^ ^ Fqqr ^ qi|r Ff^q 
^ Fqrj erq^ | ^tFt q q^t qrFf i^q^Fer ^F 1 1 ?q 5^ ^ qq ^fq^^ 
^?^F^ qF qf qr qF'^ ^q& q<tqF q qfq f® q?TqqT Fqefqt i q^^qr 
qr^qr | 1% qF Fqqr^ qqq Fqrqr qqr 4 qq^ tFst^ ^F _qRt qF Fq*^ ^ 
qtq er^Tt qrFm; qiF^ qFqF q?F eqrqr qrqqr |F i q«^ ^ qrq q' qqqf qf^'^ 
qqr'q ^Rqr g i 

qF q5|q qqt qqqF—qF q^qrq g qq-^n q‘ qqqq ^qr g i ^q q^ 

qiFt q^^qr qrqq qr^qr g‘ qF?qj qq qF g“‘i qF4 FqgR tqqqqe 

sp \FejqFq ll q^q Fqsifr g* i txfxn qn^q f F^ qgf qjqrqrq ^r qftl qrqq 
q^ g I qqr q^ qK jq qgF ■?:g'f ^ ^?n:q qrqq Fqgrr Q Tj^F^qq qFq Fqgrj 
q qr q^ qrqr ^ i Fqq qFqF q grq *F qqr qF ^ qFq gq “^q qF qgF Fq^ 
sF I qqr <R jq gF qg qfq qfq FqqF ^ qqF qr g i qq^ qr?q qF^ q qqF- 
qFefF ^ gq qqpf >f ^ 'Tsqr q w qr jq qgF qq q#qr qF qg gqrF Fqq: 



^ ^ 5 I IT? sTRf |q qe:?rr if ifirr ^ !?nf ^ 

^ Ff?TT m F^^tt ?tirr, ?infr ^twr ^ it?! ^?f! 11 firr ?iTr^ 

TT^IT if if 5fr F?iTr^ 'T^^ ? ITT ^'TT^ ^IT ?, fiTf! ^TT rr?lf 

i Fip ifiTT if s^r ^fTTiTT srr ^r<f \ if ^tt^ F^q; 

^rf ^ ?Tr ^ F^ TT^^TjTif ifiir it^> tt 5?t ^irrirr (^rir i 
if‘ irlf^iTTS ITT if ^qfTif ^T TTRiffT fTTF^tr g ^ifT^ f^^P; ^ 
^T^'t ^ 5TT T?! f ?r^ gnXiT tI-F?!^ 5ftT ^iT ^l-iTf ^7 

vfV ff ^ !5rr n:?! ?* i srrsr q-jiTT if ^ F^rq; it^tit ^t Fwitt ^?t i^F??w ?> 

irUT i I ?TTr^t5 qriT CTIT^T? ^Rff FvH? 'TJiTT if T^iTT ?ftT; iT^qT^t iTTiJitF^iT 

?> iruT ?* I wc qe^T if s^r ^nrirr Tr> ^fst^-ji:, stu, qq?! 

if 5tifrq qqrrq qirr Cq qq^r qT qr^fq?^ qx qqn: ?tq?T qJTq qxif 

€ F^ qqqr ?nqq 5f\x fq;x qqif qxt qr! ift 'qrq'q i qeq if Trrqrq 

qft qq^ it qq^T qqrqTq q! ?> qiqqr i qxqqx qrt fqTqqrxt ^ qrq ?qqx 

fqqTx-fqqq qrxqT qrF^q Fqr qjqr if p- qqrif & qq?: Fq?TX q?! Fqrqqr qrrqqr 

itqT I qqt qqqqjTp, qxqqT, qTxq qqT qiqixq ^ sqTqitV qrq qrq qrif ^ 

Fqq qrqqTqr qq qit if q# qref ?' i qqx qqqr q p qq sfTqqr qf ^ sqxqrxt 
qrqqrqT € qqrq qjqT qf! q^ ^ ?! qrq ^ftqif qqq q^x qeqT tiq? qgq qfT 
?ftg>Fqq? q!x sqTqrxt 4i\ ?t qTqqr i q? qi?T qrqT ?* fqr qqqp q frs qtqt 
if p qqif q^t qTqr if q?t qx qqlFT qt qt f q!x qfq q?T qx qq p 
q?! qqqr, q> q^qf! ^tet ?tqn qfqnr q> ipqq ?! q!qt qrr ?qrq qsrqr 
?*, qqfq: qpT q p qqif ^ qr^ qqx Fq?TX qq fqqrrq ?> Gnqq 1 qqx q^qr qr! 
Fiif! if Fq:q! qx? ^ qfq?! ?>if ^ q?! qx p q?"! qqrqT qr qqrqr ?‘, q! if 
q? pqr ? Fqr w qf?iq q!x qqqtqfN! ^ fq prif if q*?rTFqqr qtq qi!t tfqr 

?q<5rrq q?! qrx qqiq ?*' Fqr Fp^ qqq? q ?"! p qqnn 'qr q^ i qxqqx qqqr if 

p q^ qqrqix qqx Fq?R ^ qrq €^iqiqB! qrx x?'! ? i qqx qxqrTx ^q q^iqnr! 
qr! Fqqrqr 'qr??!! ?^ q> qqq?! qtx! qrqt qr! qf qqx ■mi fir qqqr if ?Tr p gqiif 
^ qqrq qx qqWiT ip qrq Fptx wt qrf^, qrFq? ^x Fq?TX q?T fqqqq ?t q^ 
q\x qtTx Fq?TX ^ ^qi^qTXTir, qixTir, pqqi^x qTfx qxqqr Fqqf qiT qqq qqqr ^ 
?> Fqq^ qqqr qf! qrqr^ qir qrx q^ q>x q!q qqqr ^ qrqq fRl^x, qtqsx 
qrfq qq?f if qqqq qqrqrx p ^ qFxif x!^ q?qTif ^ Fqi^ qqqr qr-qr q# i 
???! qeql ^ qrq q' ?q arrq qrr qqqq qixqT ? Fq? qqqT if ?'! ifqr qq! qx p 
qqrqr qiTq i 

«f! gqrqr Fq^~|^x, q?T ^ q^qr q qqr qq! qx p qq^ q>T q^q ?*, ?q 


p Fwfqq ^ q qqrqT ^rqT qTr?q qn qrq q? ^#if Fq? ?fxqR 4 ^qrx 
qrqqTTTT qqr qqr q^ ^ Fqrqr^ qf>qf qr?x q-^ ? q!x q^ifq? qf-qf 5 r?xf 

qf! ^ Fqi? ifqr qx p qq |ti f i Fqq^, Fq?Tx xrsq if ifqr qqlr qx fq-s 
qlqqqr if ?'! p p qqrqr qqr ?* i qqqr Fq?rx xrqq qf! xr^raiq! i sftx q? 
qfq qfT 3 T?x ?* I ^F^q, ?q^ qrqqq qq"! q^ qsqr if p q?"! qq q^?T ?* i 
if gxsTT qr! qF^ ^ q"! p^"! qrq?q^ qqqr qT \ %-m ? F? 

xqqqqr ^ qrfq qqT ^ qrq q! qq!q^ qqqr if ifqr qx p q? 1 f qqrqr qr 
?* 1 q? p qfq ?! qr^qq qf! qrq ?* i f qfxrq qq qqqr if p qqpf q F^ 
q! qx? ^ q?q # prfq q^ ?>!! qrF?<^ \ qf^qr if p qqnf ?qr^ 



^ I ^ it Tf^Tri qt^Tnrr ^ 

fsrcrfft 'TT 5^ ?ft f?|K ^r ^tsr 'tc<tt € 

?rfsr^ pT^iJ |t ^mr ?ft^ f?|n: ^r it^rr i |f?i^ ^rt ^ 

^ ^7r'??ir R ^Trf^r jF ?rnT!T'ift ?Kt 'K 5?r ^Ft9r-f?Ft^ |> 

I ?rt'?: ‘js,\ 3 o ^ cTf? «ft |> ^mr i ?<tFt-F S’t^f |t 

?r>r5?: q|^ i ?r^ r' ^^rrJT I ^rrar | ?rt^ qr^fft ?rrF tf' hit fsfHHt 
IfCt HH ^xjit Hfft I HH^t f^t <fcftH HtH ^ |t HfHHt xi\x FhhII HHH ^t 
HH?r itHt I ^Fcrq-f, HtFcr|T<t, hh|t ?nrf? ?«TRt ^1r i^^t tjht Ii HfH ■rh it 
^'mt I 

IH H-ffR HRRH ^ f^t 'TJHT ^ !> 'StTHHt XftX HJHrtH ^ HiTHf H HTHR ^ 

HJHT qf HH H Hrarit ItHt I IHt HSHT ^ HTHR f hFCHT 4 hF^ 

^ C HTHfHt ^ HfH HT?irr I 5^HHr ^ H Ht W^ HfHHl'H 

H ^IT it 1 I 1HFH(? ^ hF?HH HIHHIHR cT^ 5H I 'TlHHrHTH: 

?P ^"tHf ^ JPIT C F^ IH #HSr jf 5 fr Ht ^FSHTf 1 HH^t IH IH C 

HHr 5H t?Ht HHl 7?: ^it 75; HTHRTH 7ft ^FH^TT It Ht^ HR- 

HR 7 HgFHTH It I 1 HFH(t Tf H53PT7: % HHFt?I Fp 77r 7t JH 715f5rf7r? 

77? 77rf’ ^^X HtHJT: ^ 773 7?^ I HtTfrHT 7ft 7^ §7 7 ^ Tftl TiTH^r 

T^ltTT I 

7rS7T7t7 77?7 (7t HF77 fTTC %7)—77 7<7?K 7?? 77f7 itHF I 17^ 


71^? Jf 71 7r77T 7T17r g Ft? 17 f777 % 77F77 7?t7 FhHTH ^ F^Fh^S^; % I 
FtTH € ^7rF7^ 17 F777 % 7iF77 F77T7 4 FhFh^^T Tff HTTH ^7r 1 I 7ffF77 
^7 ^ 17 77?T-?: F7<IT f ;— 

“Provided that the mover of a resolution, when moving the same 
and the Minister to whose Department the resolution re¬ 
lates, when speaking for the first time, may speak for 3 
minutes or for such a long time as the Chairman may permit.* 

7t tf' 71 7T77T 71171 g Ft? 71 F777 FttH F77T7 ^ FhF^T'JT I 77F77 1 I 
^"r TT7 F77r7 m\ (HTI)—17 F77r7 ^ 77r<t HTt ^S7 77t i'i 7r-ifF 


i^^X 771 1 Ft? 171ft HtT ^ 71 T77 >7t TT7 F7717 77t T?f7 I 

=5rt 75|7 —7177t7 7S7r^7 77^7 71177, 7*' 7 t:T?R & 71 7t ^1771 


71171 1 Ft? 7 71:T?R T?"t TtT; ^ T?ll 771 71 Ft? ^71 HtT! if ^T? 

lllftFT^ FxHH l?^"t=553;7 itTl 7t ^7T?T 77t 771 TtFHHHf ? 

^Sft TT7 F7717 ?T7t (77t)—717717 ?rS7'7t7 77?7 7lt77, 7 TlFI t;?7' 


771771 T?t ^717 T^f % ^11 | I 17 77 TIhF T?! ^17 g Fw? 7771 771 

^ 75f I 777 TT> 7F7T?R f' Ft? 77 7171 71; F771R ^X F7W7 7, 7Ft?7 

771 'XX 7771 Jf 27 77 7 ^77tF7 g 7 Tt F77R ft f t 15.^!^ 






^ jf n^rr ^ ^ i, irr^t 

Ko ’TJf CI ??f ?€t»f5r^ ?ft^ sftPrPTJriT ^ \ 

^ f^WFT ^ f^cT ^ 5rff^5r ^fflr i \ 

^TRfflrir ?r?f!ff f>Tr m 4t5r^r jf ^rrf^^r mx 

fw w I 1 ^ ^ 4* ^2iT Rv ^ ?r#f?riT ^ 

^ f I %x( 4fsr 4* 4t ?r>'ft4tir?r ^rnrr ^'' ^tt 5t ^ 

jf' Tf 4^r =^pT i I 4t tTRjftir ^*ft 4t?r Tr4 4 ft741r-^-r^4t ^ jf ir^p 
f?JT SETT 5rnf4 1 ^ 4t 4 ?tt it^rr i ?rT4 WTT'>r i\iz 

^'t 4 ^ I fT 5rr4 ^er^pt zxt ^rnprr i 

THTT^r^T sr^rr^ Pet^—ot it? xix^ 23:4 5 * ? 


sft TTJT fg5n^ ?ni’f (»f4t)--t4t ^ 1 fwte Pt^t ^'o ^v^o 


'4?2>fT# ^sftPrqT, ^?T 45r4' ^ 4' qf 4fTT i— 

“No favourable or feasible site in. the neighourhood of Patna exists 
at the present time nor, with any future possible configuration of the 
river in the neighbourhood, it is expected that an entire favourable site 
would ever be found”. 

«ft -wrfiE? fqr^r ?rr^ Pcqls f* i 


«ft TTTT f^RT ?nTf (44t)—JTit f341^ <i^vs qrt § I f® trlT 4t ?ftfq4tu;T 


UTUT i I fit?) 414‘ q? 49rr i I uTqqlq ?rq?4f qrr 41 fqqr^: ^ zmx 4f g’tiqrR 

fq^K qrtqV I 41 ETfio fq5q4f qr 4t fcfls 411" ;— 

“He did not consider any site in the Patna region to be feasible 
for construction of Rail-cMjra-Road bridge. He. however, considered 
Sabalpur to be the only feasible site near Patna although very costly.” 

41 w«rq qurq —qqr ^^41 f qr ?rTfiT f 1 


41 TW 5ni? (441)—^.r ^rwtrrT 4 q2?iT 4 ^"1 q^r 

qqfiT qq fq^qq | 1 

41 qixm f?r?^T—4‘ 41 fqqq^^qr ?it 4 4 4k qq41^4f qq 

sfsT qjq 4 qqr 1 qq41qf ^ fq? mq 4141 q?r qqr^ 4 44^ 
4 qqr fqqrT f 1 ^q 4l4f 4 qqqrqr fq? |q41q qr^q f Fq?'°:3^^ fq^R ^ 
qf^q fq?R 41 'i.q qqrqr^: fqqr fqqr qrq 1 qf^tq qr^r fq? qqq> 4 q41 qq qfl 
C iqFqq fq^R qqr qfssrq fq^R 41 q^q4 qp??? fqqrqr qrpsq f 1 iqfq4, 
%q q;T fqqRqlqqqr 4‘ 331 T qrq 1 ^q4 fqqq 4 441 q^):qq qq qqr fqqR f ? 

41 THT fqqra- qql (441) ~41 41 fqqR ^“14 qqf 41 qUq'l qRtqrx: qrqn4 qqq 


4 ql 2 fqqr qrqqr i 







«ft TT^T f^^rnsr (^f#)—sft f ^rst ^Ir^rf 


f I ^rW^iw Tiirr ^ WJTTff ^ f?rif | i 

Accordingly, the Central Water and Power Research Station, 
Poona and Irrigation Research Institute, Roorkee were requested to 
carry out model tests for all these sites separately and furnish independent 
suggestions on the suitability of these sites. As a result of detailed 
investigations P. W . D. prepared a project report and two alternative 
estimates for Site no. 2 near Patna Collectorate and Site no. 3 near 
Sabalpur for consideration of Government. The merits and demerits 
of various sites are discussed in the subsequent paragraphs. 

(1) Site no. 1 of Bigha.^DvLO to change in the river configuration 
during recent years and increase in the obliquity of flow of upstream of 
Digha, the very feasibility of this bridge site was ruled out. ^ The 
Research Stations, Poona and Roorkee also did not consider this site 
worthy of consideration and feasible. 

(u) Site ?ios. 2 and 2A near Mahendrughai .—Several alternative 
alignments with different inclination of guide bund were tested in the 
model for this site. Model tests revealed that there was concentration 
of flow, increase of velocity and increase of scour along Patna side 
bank exposing the City to the possibility of danger, from increased 
attack of the river. The Site no. 2A was found equally bad. The 
north approach embankment was also subject to damage from ombay- 
ment action of the river Gandak on the downstream and of the Ganga 
on the upstream. 

Shri RAM BILAS SHARMA (Minister) ; With a view to have an 
independent expert opinion in the matter of locating a suitable site near 
Patna, the State Government secured the services of a foreign consul¬ 
tant M/s J. G. White Engineering Corporation of New York. The 
consultants made exhaustive study of the hydraulic data and the river 
behaviour in the region of Patna. They considered altogether 18 alterna¬ 
tive crossings between Digha and Sabalpur. The consultants have 
concluded that there is no feasible site between Digha and the con¬ 
fluence of river Gandak. The main ground for rejecting these sites is 
the increased danger to Patna town by man made obstruction in the 
river. Below the confluence they have found two sites suitable 
namely (l)Crossing no. 11 in Gulzarbagh area requiring a bridge over four 
miles long opening from Khadir to Khadir with nearly one mile long 
visduct for the South bank approach and (2) Crossing no. 17 in the 
12th mile of Patna-Bukhtiarpur Road in Sabalpur-Bankaghat area requir¬ 
ing two bridges on Mahnar and Eatwah Channels with one guide fund 
for each of the bridges. The latter site is slight modification of Site no, 
2 suggested by P. W. D. 
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Oummittee nominated by the acting Chairman, Bihar Legislative 

Council to examine the issue of location of the bridge on the Ranges 

either at Patna or at Sabalpur. 

DEPUTY CHAIRMAN : I nominate the following members of the 
Bihar Legislative Council to form a Committee to examine the location 
of the bridge on the Ganges either at Patna or at Sabalpur:— 

(1) Shri Ram Bilas Shajma— Chairman. 

Members. 

(2) Shri Anil Kumar Sen. 

(3) Shri Rajandhari Sinha. 

(4) Shri Bir Narayan Chand. 

(5) Shri Indradeep Sinha. 

(6) Shri Kailash Singh. 

(7) Shri Nurullah Saheb. 

(8) Shri Jamuna Prasad Singh. 

(9) Shri Ravaneshwar Mishra. 

(10) Shri Ramanand Singh. 

(11) Shri Fazlur Rahman. 

(12) Shrimati Prabha' ati Gupta. 

(13) Shri Indra Kumar. 

(14) Shri Purnendu Narayan Sinha. 

(15) Shri Krishna Mohan Py re Singh. 

Reference 

The Committee is to examine the issue of location of the bridge in 
question s referred to in the non-official resolution of Shri Kailash Singh, 
M. L. 0., dated the 30th May 1969 (since withdrawn) either at Pa,tna or 
at Sabalpur in the context of the exp rts’ opinion already with the 
Government and other mat rials as deemed essential and submit its 
report to the acting Chairman of the Bihar Legislative Council by 1st 
July, 1969, for its transmission to the Government for consideration. 

This Committee should be assisted by the Secretary, Bihar Legisla¬ 
tive Council, Shri M. M. Bose, Chief Egineer and any other officer 
or officers officially connected with this project. 
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No. 1 

A SHORT NOTE ON THE PROPOSED BRIDGE OVER THE RIVER 
GANGA near PATNA IN THE STATE OF BIHAR, INDIA. 

1. Jtiv6r Gatiga. 

1.1. -In its uppsr reaches of nearly 600 miles, the river Ganga 
is bridged at six places in Uttar Pradesh, but in its flow of 300 
miles through the Bihar State in which it is joined by four 
major tributaries, Saryu, Sone, Gandak and Kosi (Patna being situated 
at the confluence of the Ganga with Gandak), it is bridged only at 
Mokameh, which is 265 miles away from the nearest bridge in U.P., 
viz., the Malviya Bridge. 

2 . Bridge needed for rapid economh growth of North Bihat, Eastern 
U-P- and Nepal. 

2.1. The position is particularly unfortunate for Bihar because 
the Ganga divides the State of Bihar into two distinct zones, 
each significantly important. The northern area comprising the agri¬ 
cultural belt of about 20,000 sg. miles with a population of nearly 
30 millions having rich potentialities for agro-industrial development 
(lying north of the river Ganga). The southern zone is the industrial 
belt of Bihar having all the minerals like coal, mica, lime, bauxite, 
pyrites, uranium, road metal, etc., and industries like the Heavy 
Engineering Corporation, H.T.I. Factory, Coal Washeries, N-C.D.C., 
Tata Iron and Steel Plant, Thermal Power Station, Cement Factories, 
etc., lying further south in the Chotanagpur Plateau. Parts of eastern 
U.P. and Nepal are also identical to areas of North Bihar, and are 
more or less dependent upon the development of North Bihar. The 
agricultural base of North Bihar has to be strengthened by control¬ 
ling; floods, increasing irrigated agricultural area and yield by scien¬ 
tific method of cultivation and supply of more power. But .strengthen¬ 
ing of the agricultural base alone will not lead to integrated all round 
development of the area and solve the very many problems of the 
vast population inhabiting the area. It is necessary to provide an 
industrial base to the economy of this zone. For this, industries such 
as paper from bamboos and high load quality paper from linseed 
straw, jute goods like hassian, confectionery, butter and milk products, 
canning, sugar, refrigeration industry for fruits and vegetables, etc., 
have to be developed in the area. Bagasse, procured from sugarcane 
crushing in North Bihar, which is used as fuel, can be used for paper 
production if more coal is available from South Bihar. A number of 
petrochemical industries can grow utilising the by-products of the Oil 
Refinery at Barauni. Thus, the economic uplift of as many as 3 O 
million people inhabiting this area, is linked with rapid industrialisa¬ 
tion of North Bihar, which can only be brought about if there is an 
improved communication system between the north and south by 
means, of a bridge over the river, Ganga near Patna. Even develop- 



ment of agriculture, irrigation, power, communication and social services, 
would need movement of building materials—such as coal, stone metal, 
chips, cement, steel, etc., which, at the movement, move viaManuadih 
near Banaras creating considerable transport difficulties. A direct road 
communication provided by a bridge at Patna would bring the indus¬ 
trial complex of Chotanagpur nearer Korth Bihar and would be a 
powerful lever in the promotion of industries by facilitating the move¬ 
ment of industrial raw materials, plants and machinery, fuel and cons¬ 
truction materials. The industries of the south would also gain because 
of easy access to the populous markets of the north. 

2.2. Patna town has developed into a linear city about fourteen 
miles in length and two to three miles in breadth, having no scope 
for expansion due to existence of the river Ganga o,n the north and 
the low-lands flooded by the River Punpun on the south- The town 
has, therefore, grown on the bank of the river posing problem for its 
safety from bank erosion from the River Ganga and flooding by spill 
water during the high flood. 

3. system- 

3.1, Patna, the capital town of Bihar is situated on the south 
bank of the river Ganga on National Highway no. 30,' which 
connects it to the vast industrial and mineral belt ip South Bihar 
and Chotanagpur through a net-work of State roads and National 
Highways. Mufzaffarpur, which is the principal town of North Bihar, 
is situated on N-H. 28, which connects Motihari and Raxaul and 
through Raxaul to Kathmandu, the capital of Nepal via Tribhuwan 
Rajpath. Due to absence of a road bridge near Patna, there is no 
direct link between the State Capital and principal towns of North Bihar. 

3.2. The construction of bridge across the river Ganga near Patna 
will shorten the distance between Patna and principal towns of North 
Bihar, namely Muzaffarpur, Chapra, Motihari, Raxaul, Darbhanga, etc., 
by about 86 miles average by linking directly N-H- 30 near Patna 
to N.H. 28 near Muzaffarpur via Mahua. It will also provide a short 
and direct road link to Nepal via Raxaul. 

4, Site. 

4.1. The question of locating a suitable bridge site over the river 
Ganga at Patna has been under consideration of the Government ever 
since 1945 when the proposal for a rail-cwm-road bridge at Patna was 
first initiated by the Post'-War Reconstruction Committee, P.'W.D., 
Bihar. On tne suggestion of the State Government the Government of 
India sanctioned a comprehensive survey to be made for a rail-c«m- 
road bridge at Patna or Mokamehghat. 

4.2. Mr. J. M. Penton, Deputy Chief Engineer of Eastern Railway, 
carried out detailed investigations of the river course extending from 
twenty miles up stream of Patna to twenty miles down-stream of 
Mokameh. He collected hydraulic data and other details of the river 
conditions of nearly Il8 years between 1828 and 1945; Penton, while 



summarising on the site question from an engineering point of view 
has concluded as follows:— 

"Ho favourable or feasible site in the neighbourhood of Patna 
exists at the present time nor with any future possible 
configuration of the river in this neighbourhood, is it expected 
that an entirely favourable site would even be found. Of the 
two suggested future sites (Digha and Sabalpur) the one down* 
stream of Patna town the eastern mostoutskirt of Patna has 
been favoured by him.” (Refer Penton’s Report—paragraph 28 
of Chapter IV). During the course of his investigation of 
possible sites near Patna, Penton also consulted Mr. Gerald 
Lacey, ex-Chief Engineer, Irrigation, U.P- and the views ex¬ 
pressed by Mr. Lacey (Appendix I of Penton’s Report) on 
the site question are as follows :— 

“The suggested possible future site, as opposed to the present 
practicable site, is based on reasoned conjecture on possible 
future changes in the river. The future site, on the eastern 
outskirts of Patna and down-stream of the Gandak con¬ 
fluence, is by no means a remote possibility. It is supported 
by scientific deduction from the data available and it may 
well be within a few decades that the future configuration 
of the river will render the proposed site in every way 
acceptable. The only difficulty would arise in connexion 
with ancillary works. The site should be watched, and as 
suggested in the report the necessary river surveys made 
every two years.’’ 

4.3. The State Government voiced its strong resentment against the 
above decision of the Government of India and urged upon them to 
construct the bridge at Patna. As a result, an assurance was given 
by the Government of India that although the Railways would cons¬ 
truct the rail-CMWi-road bridge at Mokameh, the Central Government 
would consider sanctioning an ad-hoc grant if the State Government 
would decide to construct a road bridge at Patna after thorough 
investigation. 

4.4. The State P.W.D. started preliminary investigation in 1949 
and model tests were carried out at the Central Water and Power 
Research Station, Poona. The Poona Research Station in their report 
of December, 1951 concluded that the only site feasible in the vicinity 
of Patna was ten miles down-stream of Patna, near Sabalpur where 
two bridges would be required on the two channels, viz., Mahnar and 
Patwah Channels, with both bridges connected by an embankment 
road (ride paragraph 10 at page 60 of Memorandum on the location 
of bridges on the river Ganga at Patna). 

4.5. The State P.W.D. again took up the question of siting the rail- 
cttm-road bridge at Patna with the Government of India in 1952, and 



as a result, an expert' Committee was appointed ,in March 1052, under 
the Chairmanship of Sir M. Veswasaraya, who, after examining all the 
detaihi and inspecting the varions alternative sites in Bihar and West 
Bengal recommended construction of the bridge at Mokameh. He did 
not'consider any site in the Patna region to be feasible for construc¬ 
tion of a rail-citm-road bridge. Ho, however, considered Sabalp\ir on 
the eastern outskirts of Patna town to be the only feasible site near 
Patna although very costly. Accordingly, the Government of India 
decided to construct the rail-cwm-road bridge at Mokameh. 

6 . River conditions near Patna. 

6.1. Patna is situated on the right bank of the river Ganga at the 
confluences of three mighty rivers in close proximity, the Sorte and the 
Gogra beinga short distance off on the upstream and the Gandak opposite 
the City itself. Out of the total discharge passing the main river down 
Patna town, over 70 per cent is contributed by the three' tributaries, 
each one having a oratic history, all combined make the future behaviour 
of the river Ganga at Patna quite unpredictable. Down-stream of the 
confluence of the Sone and the Gogra, the river is subject to accentuated 
vagaries; the main channel is ill-defined and the course of the river is 
highly indeterminate, and the river in general is straggling and wide. 

5.2. At Maner, the width of the khadir of the river is about six 
miles,.at Dinapore seven miles, at Digha 43 miles, at Mahendrughat 
five miles, at Gulzarbagh four miles, aird at Sabalpur seven miles. The 
main course of the river opposite' Dinapore flows hugging the north 
ban& up to Pahlezaghat (Kasmar) where it is deflected towards south 
bank, in a south-easterly direction and impinges on the Patna bank 
near Digha. From Digha downward it follows a serpentine course up 
to Patna City on the south bank where it bifurcates into two channels, 
namely, the Fatwah and the Mahnar chaimels. The river Gandak joins 
the main channel a little above the bifurcation point. 

5.3. For construction of a bridge, the river has to bo constricted 
in width from five miles to about li miles and trained by providing 
guide bundhs, spurs, etc., to keep it pinned within the bridge openings. 
The constriction of the river-width, and piitting the bridge structure 
in its coixrse would create obstruction, and there would naturally be 
tremendous concentration of flows, increase of velocity and increase of 
scour in the bed as well as on the banks. Since the main channel 
flows in a serpentine course hugging the Patna bank, the bi-idge struc¬ 
tures have to be provided on the Patna side chainiel, and the re¬ 
maining width of over four miles of the river has to be blocked by 
providing high earthen embankment. The configuration of the river in 
this region is such that constriction of the width, and provision of 
training work on the north side bank, will have tremendous imx)act of 
strong current on the south bank, exposing the heavily built-up areas 
of Patna town to grave, danger. It may be remembered that the High 
Flood Level of Ganga at Patna is much above the general ground 



I^v4. in B^nkippre. and New Capital area and for protection of the 
toWi, marginal embankment has been provided along Patna-Dinapore 
road. Even without putting a bridge at Mahendrughat or Digha. 
Patna is exposed to the attack of the river during high floods, and 
protective measures, by providing a marginal embankment, have 

been provided and strict vigil has to be kept for safety of the town. 
If we create a massive obstruction in the river by putting a bridge 
and closing 4 .mfles width of the river, the danger to the town would 
be considerably accentuated. 

6 .1. Survey and investigation by P.W .D. 

6 . In 1961, survey and investigation of the river Ganga in the 
region of Patna were carried out by Ganga Bridge Survey Division, 
as a result of which three alter-native sites, namely, Site no, 1 near 
Digha, Site no. 2 near Mahendru-ghat and Site no. 3 near Sabalpui*, were 
suggested for detail ed. studies. In view of the problematic conditions of the 
river near Patna, StateGovernment decided to take up a detailed survey 
and investigations of the. river near Patna in 1966, which included the 
Sub-soil explora-tions on the.north and south bank and in the bed of the 
river along different alternative alignments. A separate wing of P.W,D. 
carried out extensive survey of the river in an area comprising 300 sq. miles 
over a total river length of 40 miles. Investigations were concentrated 
on fbur . sites, namely, Site no. 1 at Digha, Site no. 2 or 2A near 
Mahendrughat, Site no. 3 near Sabalpur and Site no. 4 in Gulzarbagh 
area. Accordingly, the Central Water and Power Research Station, 
Poona and Irrigation Research Institute, Roorkee were requested to 
carry out model tests for all these sites separately and furnish in¬ 
dependent suggestions on the suitability of these sites, of course, within 
the limitations that results in model tests depict. As a result of 
detailed investigations, P.W.D. prepared a project report and two 
alternative estimates for Site no, 2 near Patna Collectorate and .Site 
no. 3 near Sabalpur for consideration of Government. 

6.2. The suitability or otherwise of each bridge site has to be 
examined from the following considerations 

(t) Technical feasibility from hydrological considerations; 

{ii) Safety of Patna town; 

■ (Hi) Cost of construction; 

(i» Cost of maintenance of bridge and river training work; 

(») Problem of acquisition of built-up area; 

(vi) Construction of approaches with alignment; 

(vii) Percentage of traffic passing to eastern and western region 
of. the bridge; ; , . 

Traffic .hazards due to induction of very heavy vehicular 
traffic through a busy capital of the State; 




{ix) Space required for storage of m teriala, constructio \ eamp®, 
plants and equipments, etc. • 

{x) Possibility of utilizing the site for bridge construction in 
future by railways for a rail bridge; 

{xi) Possibility for immediate commencement and time required 
for completion; 

{xii) Cost benefit ratio, so that the scheme may be economically 
attractive for financial assistance by the Central Govern-i 
ment or under foreign aid programme. 

The evaluation of various sites under the above considerations is 
discussed in the subsequent paragraphs. 

6.3, (o) 8iU no. 1 near Digha.-^(i) This site is located two miles 
below Digha (2,050' below mile post no. 2) on Patna-Maner road 
at the apex of the curved reach of the river where, coming from 
Kasmar, its flow is guided along the Patna bank. The main considera¬ 
tion for locating this site was that the bridge would be aligned almost 
along the axis of the “node” with a view to have the advantage of 
the stability of the channel under the bridge. In 1961, the main 
channel of the river was flowing away from the right bank and the 
proposal was to construct two guide bundhs on both sides of the 
bridge so as to keep the main channel away from Patna side bank. 
Since 1962, there has, however, been gradual change in the river con¬ 
figuration resulting in complete erosion of the island close to the 
Patna bank near the proposed bridge site on which the right guide 
bund was proposed to be constructed to deflect the river course 
away from Patna bank. Due to shifting of the main channel of the 
river to (flow hugging along) the south bank thereby increasing the 
obliquity of flow, the very feasibility of this site was ruled out. As 
a rule, the river should have a straight course and flow at least one 
mile above the bridge. The Research Stations, Poona and Roorkee also 
did not consider this site worthy of consideration feasible from 
hydraulogical consideration as the river course above this site has 
unstable regimendue to its shifting nature. The width of the river 
between Khadir to Khadir at this point is about six miles, and cons¬ 
truction of a bridge spanning the full khadir width will be a very 
costly proposition and its cost benefit ratio would work out to be 
most uneconomical. This site is located in built-up area of the town 
and its approaches on south bank will be passing through the newly 
developed colony ofRajapur, Rajbansinagar, Punaiohak, grikrishnapuri 
and Mainpura. 

{ii) Construction of one single bridge spanning the full width of 
khadir near Digha 2 miles up-stream of Site no. 1 is, however, possible 
where the width of the river is about 4| miles. This site has the 
adveuntage of sufficient open space, existing Railway siding, alignment 
of approach passing through less built-up area on Patna side, and easy 



and convenient connection with Sonepore Railway Station. The snag 
is, however, the high cost of construction due to long length of the 
bridge and undependability of Kasraar bluff which will have to be 
protected on the up-stream side, and river training work will have to 
be provided to deflect the river away from'the Kasmar blufiF. The 
cost of constrftction of the bridge and protection works including their 
regular maintenance will be very high and prohibitive. The cost benefit 
ratio of this scheme would be most uneconomical and the least 
attractive. Due to its excessively high cost of construction and long 
length of the bridge, there is also little probability of Railway utiliz¬ 
ing this site for construction of a rail-bridge in future. 

(6) Site no. 2 Or 2Anear Mahendrughat. — (i) About one mile down¬ 
stream of Site no. 1, the south khadir bank becomes straight for a 
length of about 2^ miles below which it becomes slightly convex and 
then continues in a straight direction up to Patna City—a length of 
6 miles. The main channel of the river has flown hugging the south 
bank and has never shifted its eourae away in this length during the 
last 100 years, if a bridge is constructed at about 2 miles downstream 
of Site no. 1, i.e., near Mahendrughat starting from south bank of the 
khadir, it may have the advantage of the river flowing down it in a 
straight course, but the fact that the river will be constricted from 
S miles to miles the intensity of the discharge will increase, thereby 
posing a serious danger to the safety of the Patna town. Extensive 
model tests for various alternative alignments, with different inclination 
of guide bundh, were carried out at Poona and Roorkee Research 
Stations. Model tests revealed, within a wide range of limitations that 
the model tests would depict, that due to constriction of the waterway 
and also the geometries of the site, bridge at either of these sites 
would result in an increased attack on the City bank. The north 
approach embankment was also subject to damage from the embayment 
action of the river Qandak on the downstream and of the Ganga on 
the upstream. To ensure satisfactory flow of the river along the north 
approach embankment, along the guide bundh and through the bridge, 
the stability of the Kasmar Bluff is a vital and most important factor. 
The soil investigation in Kasmar area has revealed that much 
dependence cannot be placed on Kasmar bluff also and in case this 
bluff is eroded, the north embankment will be in danger and the 
bridge itself will be exposed to- the danger of getting outflanked by 
the river. 

(u) Apart from the hydrological considerations, the site near Mahendru¬ 
ghat suffers from other serious drawbacks which are discussed 
below ■ 

(a) There is no adequate space near the Patna bank for locating 
construction yard, godowns, workshops, labour -coloiries, etc., 
without going for demolition of built-up areas and Consequent time 
consuming litigation, etc. 



(5) About six hundred lacs oft. of stone boulders and stone metal, 
besides other materials, are relquired for guide bundh and pitching the 
side slopes of the river from Golghar to Patna City.- These materials 
are required to be stored for a period of at least three years for 
use in the , works. There is no adequate space available near the 
bank for storage of these materials. Even Gandhi Maidan will be 
too insu'fffoient. 

(c) The site slopes of the River Ganga from Golghar to Patna City 
have to be pitched with deep boulder pitching with the boulder apron., 
Due to presence of clay ledge in the bed of the river Ganga at 

places, the pitched apron may hot launch properly during erosion, 

with the result that the annual cost of maintenance of the protective 
works will be very heavy and may entail expenditures of crores of 
rupees annually as the safety of Patna towm right on the bank 
of the river may, otherwise, be seriously endangered. 

(d) A big railway siding is required for unloading and stacking of 

stone boulders, stone metal, cement, steel, etc., and for movement of 

these, three to four rakes will be arriving Patna daily. The 'siding at 
the Patna Junction or at Rajendranagar does not have adequate space 
for expansion to accommodate the siding and dumping yard for the 
bridge without going in for large-scale acquisition of built-up areas 
which besides being costly, would lead to long litigation. 

(e) The transport of materials by trucks in the town area will 
create a collosal problem. About 3S0 to 400 trucks will be plying daily 
for a period of at least three years for carrying the boulders, metals 
and other materials from the Railway yard to construction zones. The 
roads of Patna are already congested and the additional traffic of this 
magnitude would pose uncontrollable problems. Purther carriage of 
boulders by trucks for pitching the side slopes of the right bank of 
the Ganga from the Golghar to the Patna City would pose a difficult 
problem for want of a road on the bank (which is built all along 
from Golghar to Patna City without good link roads). Carriage of 
these massive quantities by boats, besides being costly, would be 
very time consuming and difficult. 

(/) The alignment of the south side approach to the bridge at 
Mahendrughat site will take off from Patna Bye-pass second phase 
near agricultural firm, follow the road via Kajbigahia, cross the Rail¬ 
way track by the existing Chirayatanr overbridge and following the 
Exhibition Road, and the eastern periphery of the Gandhi Maidan, 
shall meet the bridge near Patna Collectorate. Por navigational clear-' 
ance of 40 ft. above the highest flood level of the Ganges, the crust 
level of the approach road may be about 40 to 50 ft. above'ground 
level and has to be provided with suitable fly-over or Solid 
embankment. Por local traffic, separate roads have to be provided. 
This will present tremendous land acquisition problems as built-up 



area in Chiraiyatanr and on Exhibition Eioad will be required to be 
acquired. Probably, Government may get involved in serious litiga- 
. . tions, and it may not be possible to get the acquisition through, 
during the Fourth Eive-Year Plan which will considerably delay 
the commencement of the project. 

(ff) After construction of the bridge, traffic between South and 
North Bihar will develop considerably. As estimated by the National 
Council of Applied Economic Research, over 2,500 nos. of commercial 
vehicles, besides cars and other vehicles, will pass on this bridge daily. 
Through traffic will get mixed up with the local traffic, causing traffic 
bottle-necks and road hazards. Segregation of traffic will be a very 
costly proposition. Further very roughly 10 per cent of the vehicular 
traffic coming from Chotanagpur Plateau will move to western region 
after crossing the proposed bridge and balance about 90 per cent may 
move eastward, i.e., to Muzaffarpur, Darbhanga, Motihari, Raxaul, 
Nepal, etc., and these will have to cover much longer distance 
compared to Bankaghat site. 

(7i) It will be difficult for the railway to join and take advantage 
of the training work of the road bridge to provide an independent 
railway bridge at the site if they desire to do so in future, as this 
would involve large quantum of acquisition of houses in Rajendra 
Nagar and other densely built-up areas for the railway track and 
extensive marshalling yards. 

(c) Site no. 3 at Sabalpur.- (i) The river Ganga bifurcates into two 
branches below the confluence of the river Gandak. One branch called 
the. Mahnar channel flows towards the northern side and the other 
branch flows towards the south bank and is called the Fatwah channel. 
The two branches are separated by a large Diara called Raghopur 
Diara which is reported to be very old. The Mahnar channel is the 
main channel of the river carrying 85 to 100 per cent of the total 
highest flood level discharge during summer months, the share 
decreasing as the flood rises. The proposed alignment is located in the 
11 th mile of Patna-Bukhtiarpur Road (a little beyond the 10th mile 
Post) near village Sabalpur. 

(ii) Extensive model experiments were carried out by Poona and 
Roorkee Research Stations, and the tests have revealed that from 
hydrological and other techiiical considerations this site is the safest 
and the least objectionable. The Poona Research Station have observed 
that a bridge on each of the channels, with a guide bundh on left 
and right banks of the Fatwah and Mahnar channel respectively, and 
protective groynes from the embankment in between the bridges, will 
provide sufficiently safe and dependable means of communication across 
the Ganga. The estimated cost of constructing two bridges with one 
guide bundh for each and approach embankment on Raghopur Diara 
and approach roads on the two banks has been worked out by P.W.P, 



as Rs. 25.44 crores. The cost of maintenance of the bridge and river 
training works will not be much. 

{Hi) This site is located in an open area having plenty of open 
space for storage of materials, workshop and construction yards, Rail¬ 
way siding, construction of staff quarters and office, etc. The approaches 
on both banks will be passing through open area involving very little 
acquisition of built-up property, and thus the cost of acquisition and 
time taken for the same will be comparatively less, and the construc¬ 
tion of approaches is not expected to present problems of the type 
likely to bv> encountered in respect of sites proposed in the town area. 
In this background, the work can be started immediately and suitable 
progress can be made in the Fourth Five-Year Plan. 

(iv) Out of the total volume of traffic that will generate on completion 
of the proposed road bridge, 70 per cent is expected to move between 
North Bihar and industrial belt of South Bihar and Chotanagpur with¬ 
out passing through Patna town, and the remaining 30 per cent between 
Patna and the northern districts; out of this 30 per c^nt, about 20 
per cent will move between Patna and the eastern districts of Tirhut 
Division, namely, Muzaffarpur, Motihari and Darbhanga, and only 10 
per cent between Saran and Patna. The traffic moving from Chota¬ 
nagpur to North Bihar and from Patna to eastern districts of Tirhut 
Division and vice versa, constituting 90 per cent of the total volume, 
will have no disadvantage, rather these will have shorter distances to 
cover, and it will not involve passage of vehicles through congested 
areas of the city. 

(v) There is no danger to Patna town by construction of the bridge 
at this site. 

{vi) The Railway may take advantage of the river training work 
which costs about Rs. 12 crores, if they can be persuaded to cons¬ 
truct an independent rail bridge by the side of the proposed road 
bridge. 

{vii) The traffic survey carried out by the National Council of 
Applied Economic Research, New Delhi has revealed that the cost 
benefit ratio for construction of a bridge at this site costing about 
Rs. 25.00 crores with 6.25 per cent interest and 3/8 per cent of main¬ 
tenance charges is quite favourable being 1:1 attractive enough to 
qualify for Central or other loan assistance. 

{viii) Whenever a project of this magnitude, which induces heavy 
traffic, is constructed in a busy town, it poses several traffic and 
allied problems. This site, being a little away from the built-up area, 
is free from this disadvantage. 

(ix) It will offer ample space for expansion of the town in its 
growth on the east. 

(z) The only disadvantage from which this site suffers is that there 
will not be much growth of a satellite town across the river as it 
could be if the bridge is located anywhere in the town area. 



(d) Site no. 4 in Oulzarbayh area. —(i) This site is located al^out 3/4th 
mile downstream of the Gandak confluence in Gulzarbagh Area. Model 
tests were carried out hy the Roorkee Research Station for locating a 
bridge at this place with conventional type of guide bund. 

The Khadir width at this site is the narrowest in the entire roach 
of the river from the confluence of Sone to Sabalpur. Roorkee Re¬ 
search Station has favoured this site for construction of bridge with 
a guide bund system, but Poona Research Station has completely 
ruled out the siting of any bridge of constricted waterway immediately 
below the confluence as the river training work would bo subject to 
severe attack from practically every direction from time to time. How¬ 
ever, a single bridge spanning the entire four miles width of Khadir 
banks is possible as suggested by the Consultants without providing 
any river training work whatsoever. The cost of constructing such a 
bridge would be much costlier as compared to Site no. 3, including 
the construction of viaduct ai)proache3 on Patna side. The maintenance 
cost will not be heavy. 

{ii) This site, however, suffers from the following disadvantages ; — 

(а) No adequate space is available for storage of materials, work¬ 

shop and construction yards, and accommodation for cons¬ 
truction staff, without going in for costly and time-con¬ 
suming acquisition of built-up areas leading to protracted 
litigation. 

(б) The alignment passes through heavily built-up area on Patna 

side, and hence the acquisition of land for its south approach 
will be costly and difficult. So it may not be possible to 
start work in tho Fourth Iflan. 

(c) There will be transport bottleneck and traffic hazards as the 

existing road in the town area is congested and narrow. 

(d) The cost of construction being high, cost-benefit ratio works 

out to be uneconomical and the project becomes un¬ 
attractive for being eligible for Central or other loan 
assistance. 

(e) There is little possibility of Railway utilizing this site for 

construction of an indeijendent rail bridge in futiU’e due to 
difficulties in getting land for the railway track, marshall¬ 
ing yard, on account of difficulties in acquisition of heavily 
built-up areas. 

{Hi) The main advantage of this site is that it will be a com¬ 
promise betwoeir Sabalpur and Digha and there is possibility of Hajipur 
town developing into a satellite town. 

7. Consultants' opinion .— 

7.1. With a view to have an independent expert opinion in this difficult 
and complicated matter of locating a suitable site near Patna, the State 



Government contacted Messrs Render Palmer and Tryfcton, a well reputed. 
Consulting Firm on bridge construction who were the Consultants of the * 
Railway Bridge at Mokameh. But this was not agreed to by the then Finance 
Minister, Shri T. T. Krishnamachary. Thereafter, the State Government 
seourod the services of a foreign consultant M/s. J. G. White Engineering 
Corporation of New York in consultation with the Government of India, 
Ministry of Transport (Roads Wing), Ministry of Finance and U.s! 
Aid Mission, New Delhi after due verification of the Consultants’ 
credential from the U.S. Embassy, New Delhi. The Consultants made 
exhaustive study of the hydraulic data and the river behaviour in the 
region of Patna and model experiments carried out so far. They con¬ 
sidered altogether 18 alternative crossings between Digha and Sabalpur 
which are shown in the enclosed site plan. The Consultants have con¬ 
cluded that there is no feasible site between Digha and the confluence 
of the river Gandak. The main ground for rejecting these sites is the 
increased danger to Patna town by man-made obstruction in the river 
caused due to constriction in the regime flow after the construction of the 
bridge. Below the confluence of the Gandak, they have found two sites 
suitable, namely (1) Crossing no. 11 in Gulzarbagh area requiring a 
bridge over four miles with long viaduct for the south bank approach 
and (2) Crossing no. 17 in the 12th mile of Patna-Bukhtiarpur Road 
in Bankaghat area requiring two bridges on Mahnar and Fatwah 
channels each of 5,628 ft. long witli one guide bund for each of the 
bridge, each 6,200 ft. long and an approach road between them, five 
miles long with the protective groyns on it. The latter site is slight 
modiflcation of Site no. 3 suggested by State P.W.D. 

7.2. Of the two sites found suitable by the Consultants, they have 
recommended Site no. 17 near Bankaghat for construction of the 
bridge. The main ground for attaching second priority to Site no. 11 
in Gulzarbagh area is the high cost of construction, difficulty of land 
acquisition in built-up areas, inadequate working space, long viaduct 
in the southern side approach, no costly acquisition of houses and 
built-up areas, transport bottlenecks and hazards inside existing built- 
up areas, etc. 

7.3. The Consultants submitted estimate for crossing no. 17 inSabal- 
pur-Bankaghat area and economic summary of eighteen crossings con¬ 
sidered by them in Patna area. The estimated cost of crossing nos. 17 
and 11, found feasible by them, are as follows ■ 

{i) Cost of constructing two bridges, one each on Mahnar and 
Fatwah channels 5,628 ft. long with conventional type of 
guide bunds, T-Groyns and allied river training works in¬ 
cluding approaches at crossing no. 17—’Rs. 34.03 c 
with an alternative protective work costing Rs. 24.96 crores. 
{ii) Cost of constructing one bridge 22,600 ft. long from Khadir 
to Khadir without requiring any river training work 
including approaches at c'-ossing no. U in Gulzarbagh area— 
Rs. 38.9 crores. 



7.4. The Consultants submitted estimate based on their design for 
a bridge with steel superstructure and having provision of four lanes 
wide roadway. The cost with prestressed concrete superstructure with 
two lanes wide roadway has been found to be much less, and on the 
basis of tenders recently received for Buxar Bridge the estimated cost 
prepared by Consultants has been modified as follows ;—• 

(i) Cost of constructing two prestressed concrete bridges with 
two lanes of roadway at crossing no. 17 with necessary 
river training work and approaches—Rs. 25.40 crores. 

{ii) Cost of constructing prestressed concrete bridge 23,550 ft. long 
with 2 lanes or roadway at crosising no. 11 in Gulzarbagh 
including approaches, etc.—Rs. 28.30 crores. 

8 Cost benefit study.— 

8. 1. The traffic potential across the river at Patna along the 
proposed bridge route at Sabalpur has been studied by the National 
Council of Applied Economic Research, New Delhi. It has been 
estimated that the volume of daily normal traffic anticipated by 1970-71 
would be — 

(i) Goods traffic—5,763 tonnes. 

(it) Passenger traffic — 15,000 nos. 

(Hi) Cattle and goat traffic—Large number. 

In addition to the above normal traffic, seasonal traffic during 
Sonepur fair, which is held on the north bank of river opposite Patna, 
would be— 

(i) Passengers—15,00,000 nos. 

(ii) Cattle—2,00,000 nos. 

(Hi) Goods—1,000 trucks. 

8.2 The above figures do not take into account the new traffic that 
will be generated due to agricultural, industrial and urbanisationa 
developments consequent to the construction of the bridge. 

8.3. The Council have also conducted cost benefit studies, and have 
estimated that, assuming Rs. 25 crores as total cost of construction of 
the Project, 0.375 per cent as annual cost of maintenance and 6.25 
per cent per annum as the rate of interest on capital investment, the 
direct benefits alone in the shape of. saving to consumer, saving in 
truck capacity due to saving in cost of transportation consequent 
on reduction in the distance over which the traffic is carried, passengers 
allocation and allocation of Sonepur fair, would be Rs. 2,10,53,850 per 
year against the annual amortization cost of Rs. 2,09,69,900 giving a 



cost benefit ratio of 1 ; 1.0043. The entire cost, including interest on 
capital and cost of maintenance, would be returned within the period of 
25 years after the construction of the bridge. 

8.4. From the report of the Council, the scheme appears to be econo¬ 
mically most attractive. This would be a quick yielding project, which 
will start paying back tho cost within 5 years from the date of commence- 
mentj and the entire capital would be paid back in 25 years. 

9. i. Why proposal for a road bridge only ?. 

At a meeting of the Transport, Railway and Post-War Road Develop¬ 
ment Committee of P.W.D., held in March, 1945 at Patna, P.W.D. raised 
the question of constructing a rail-cam-road bridge at Patna. The then 
Chief Commissioner of Railways who attended the meeting, expressed his 
opinion in favour of a rail-cwm-road bridge at Patna. It was on the pressure 
of the State P. W, D. and the recommendation of the Central Board 
of Transport that the Government of India sanctioned in October, 1945 
the survey and investigation for a bridge at Patna and Mokameh. 

9 .2. Mr. J. M. Fenton, the then Deputy Chief Engineer of Eastern 
Railways, who investigated the possible sites near Patna and Mokameh, 
recommended the bridge to bo constructed at Mokameh due to unfavour¬ 
able river conditions and traffic potential prevailing at Patna. The 
detailed observations by Mr. Fenton regarding Patna site are noted on 
paragraph 4.2 above. 

9 .3. It will be relevant to quote here from the proceedings of the 
meeting of the Central Board of Transport hold on 17th December 1947 
under the Chairmanship of Dr. John Mathai, Minister, Transport which 
reads as follows ;— 

‘‘The Board recommended that the construction of a Railway 
Bridge at Mokameh be tsuken up immediately and consideration 
be given to the construction of a road bridge at Patna, 
part of the cost being met by an ad-hoc contribution from the 
Central Government.” 

While making the above recommendation the Chairman observed 
that apart from Mokameh site being better, the traffic prospects over 
the Patna bridge did not indicate that it would ever be an economic 
proposition. On the recommendation of the Board, the Union Cabinet 
approved the proposal of constructing a rail-cwm-road bridge at Mokameh 
and observed that if the Provincial Government, after making preliminary 
investigation, decided to construct a road bridge at Patna, the ques¬ 
tion of an ad-hoc grant by the Centre could then be considered. 

9.4. Investigation for a road bridge at Patna. —It may be mentioned in 
this connection that bulk of commer. ial traffic originating from and 
coming to North Bihar is to and from Calcutta, Asansol and Chota- 
nagpur area. The rail route connecting the western districts of North 
Bihar and the above area is shortest and most convenient tai Mokameh, 
The Railway, while examining the feasibility of Patnr and Mokameh 



site, favoured Mokameh mainly on traffic and economic considerations. 
The position has not, probably, considerably changed much after the 
construction of the rail-cum-road bridge at Mokameh, although there 
has been potential development of Railway traffic in the present decade. 

The road alignment from the mineral belt of Chotanagpur plateau, 
say Ranchi, Dhanbad and Daltonganj area, is very conveniently located 
running mostly north to south with reference to the proposed bridge 
over the river Ganga at Sabalpur, with the result that trucks carrying 
these minerals would bo able to reach the farthest corner of Champaran, 
Muzaffarpur, Darbhanga and Saran districts within reasonably short 
time. The railway track unfortunately in the Chotanagpur belt mostly 
runs east to west such as (i) Daltonganj, Barkakhana, Dhanbad, 
Asansol, (ii) the Main Line—Asansol, Madhupur, Kiul, Mokameh and 
Bukhtiarpur, with the result that movement of mineral by rail from the 
hinterland of Chotanagpur Plateau not only involves very longer lead 
but also consumes considerable longer time. So, unless fresh railway 
tracks are laid parallel to National Highway nos. 30 and 31, cutting 
short these distances movements of goods traffic by trucks would be 
more favourable considering the time involved and transport charges. 

9.5. The requirement of Tirhut Division can, at the present moment, 
be served by providing a road crossing only over the Ganga near Patna. 
With the development of industries and agriculture in future, when the 
traffic potential increases and justifies the construction of a rail bridge 
also in addition to a road bridge, the Railways may be persuaded to 
provide a rail bridge by the side of the road bridge taking advantage 
of the guide bunds, training work, which roughly cost about sixty 
per cent of the total cost of construction on bridges, and the stabilised 
river conditions as a result of the road bridge construction. 

9.6. While examining the feasibility of site for construction of a 
road bridge across the river at Patna one of the main considerations 
taken into account is the scope for construction of rail bridge by the 
side of, but at a safe distance above from the road bridge, in case the 
railways ultimately decide to construct such a bridge at Patna. 

9.7. Implication of a rail-cnm-road bridge .—A rail-cwm-road bridge 
may be slightly economical initially, but is very disadvantageous from 
secur ty considerations inasmuch as both the rail as well as the road links 
are liable to be disrupted simultaneously in case of enemy attack. 

9.8. By providing a road bridge at present, and constructing a 
separate railway bridge later on by utilising the training work for the 
road bridge, the total investment may be slightly more, say about 20—25 
per cent. Against this, the proposal of road bridge will have the 
advantage of less initial investment with better prospect of return from 
traffic. The cost-benefit ratio as worked out by the National Council 
of Applied Economic Research, for a road bridge at Sabalpur, with 
a total cost of Rs. 25 crores, is 1 : 1.004, which indicates that the 



return from traffic just balances the capital investment including the 
interest and maintenance charges. By constructing a rail-cMwz-road bridge 
at present, the capital investment will go up to probably Rs. 30 to 32.0 
crores resulting in cost-benefit ratio coming down to 1 ; 0.8 which 
means that for every rupee spent the return from the bridge is only 
80 paise. 

9.9 Providing a rail connection across the river at Patna by construc¬ 
ting a rail-cwm-road bridge will not solve the problem unless the meter 
gauge on the north side between Samastipur—Sonepore and Muzaffar- 
pur—Raxaul, .is either converted into broad gauge or a transhipment 
yard on the north bank is provided as at Garhara. Either of the pro¬ 
posals will be a very costly proposition. 

10. Present position — 

10.1. Taking into consideration the recommendations of the consultant 
to site the bridge in Bankaghat area, and the recommendation of the 
Poona Research Station and the Chief Engineer, Public Works Depart¬ 
ment, Bihar, the Council of Ministers, in its meeting held on 4th June 
1968, approved the site (crossing no. 17) near Bankaghat Railway 
Station in the 12th mile of Patna-Bukhtiarpur road, subject to minor 
local adjustment depending on the site condition at the time of the 
actual execution of work. 

10.2. The Council of Ministers, Government of Bihar, in the Cabinet 
meeting held on 9th May, 1969 have decided to include this project in 
the State’s 4th Five-Year Plan, and have also accorded Administrative 
Approval for construction of the road bridge in the 12th mile of Patna- 
Bukhtiarpur road near Bankaghat Railway Station at an estimated cost 
of Rs. 25.40 crores (Rupees twenty-five crores and forty lacs) only. 
This would thus be eligible for loan assistance from the Centre or other 
sources, 

10.3. The State Government have been making all possible efforts 
for securing from the Central Government full Central assistance outside 
the State plan for this Project. In the last meeting of the 
National Development Council held at Delhi on the 19th April, 1969, 
our Chief Minister had urged the Government of India to provide 100 
per cent loan assistance for this Project outside the Plan Ceiling of 
Bihar on the pattern of assistance promised by the Central Government 
for another bridge over Hooghly in West Bengal, and this is being 
considered by the Central Government. The matter is being vigorously 
pursued with Government of India. 



No.—2 

NOTES ON THE PROPOSED BRIDGE OVER THE RIVER GANGA 

NEAR PATNA. 

EXTRACTS EROM THE REPORTS OR MODEL STUDIES HELD AT POONA AND 

ROORKEE AND ROUGH COST FOR THE BRIDGE AT DIGHA. 

Ganga Bridge Project Wing, 
P. W. D,, Bihar, Patna. 

21st June, 1969. 

REPORT. 

1. Introduction .— 

1.1. During the meeting of the Ganga Bridge Committee of 
the Bihar Legislative Council held in the Conference Room of the 
Secretariat on the 13th June, 1969, the Members desired that copies 
of various reports on model tests carried out by the Roorkee and Poona 
Research Stations and of the feasibility report prepared by the Consul¬ 
tants be distributed to them for their information. The Members also 
desired that the copies of the various reports should bo placed on the 
table of the Chairman for their reference, if required. During discussion, 
the Members also desired that a rough cost of providing a bridge over 
the entire width of the Khadir of the river Ganga between Digha and 
Kasmar should be worked out by the P. W. D. in about a week’s time 
and the estimated figure intimated to them for their consideration. 

2. Model studies .— 

2.1. As a result of investigations carried out by the P. W. 
D., the Central Water and Power Research Station, Poona, 
which is the premier Hydraulic Research Station in the country, and 
the Roorkee Irrigation Research Institute, XJ. P., were requested by the 
P, W. D. to carry out model studies for Site no. 1 at Digha, Site no. 

2 near Mahendrughat, and Site no. 3 at Sabalpur. Due to oblique flow 
of the river upstream of Digha and concave bend near the site itself, 
both the Research Stations considered this site for bridge construction 
as inferior to other two sites. In 1961, the river near Digha had shoal 
near the right bank on which it was proposed to construct the right 
side guide bund to deflect the river away from Patna bank, but during 
subsequent floods, there was change in the configuration of the river 
and the shoal on the right bank was washed away duo to which the 
construction of a guide bund on the right side, i. e., Patna bank could 
not be possible. This site being technically inferior to other sites under 
consideration, the Research Stations did not consider it worthwhile to 
carry out model tests for the same. 

2.2. The Central Water and Power Research Station, Poona of 
Government of India who are the premier body in all River Research 
and Model Studies submitted their reports as given below :— 

(i) By specific note no. 668 of March, 1965—conclusions drawn b y 
them are given at page 106. 



{ii) Specific note no. 665, dated the 18th August 1965— conclusions 
drawn by them are given at page 104, 

(Hi) Specific note no. 675, dated the 20th December 1965 conclu¬ 
sions drawn are given at page 103. 

(iv) Specific note no. 695, dated the 4th August 1966 -conclusions 
drawn by them are given at page 102. 

(v) Final recommendations given in their specific note no. 725, 
dated the 8th December 1966 with their no. 331, dated the 
8th December 1966, copy placed at pages 8—8 (Annexur.) 
it is worthwhile to point out that in the above reports 
mentioned in paragraphs (i) to (iv), certain recommendations 
were made keeping in view that the Kasmar Bluff will be 
non-erodable. 

The final report in (o) above was submitted by them after 
reviewing the soil data and also the reports about soil 
analysis of Kasmar Bluff. 

All these original reports with the plans which are bulky and 
relevant files will be placed on the table. 

2.3. The U. P Irrigation Research Institute, Roorkee, which is a 
Research Institute of U. P. Government, sent its recommendations 
as follows: — 

(i) I.R. Roorkee T. M. 35, interim report submitted in February 

1966. 

(ii) T. M. no. 36 RR(Hl—9) submitted in May, 1966—conclusions 

drawn are given at pages 20-21. 

(Hi) Final report submitted in their supplement to T. M. 36 R.R. 
(HI—9) after receipt of tlie soil analysis of Kasmar and 
various other sites, copy placed at pages 13—19. 

Since the supplement no. T. M. 36 R.R. (HI—9) of June, 1967 con¬ 
tains a summary of all their reports, a copy of the same is enclosed. 

These original reports with plans, etc., will be placed on the table. 

2.4. An extract from Fenton’s reports regarding location of the bridge 
at Patna and observation by Mr. Geral Lacy are placed at pages 23-24 
of the note. Original report of Mr. Fenton is placed on the table. 

2.5 In order to have an independent opinion on the location of the 
bridge site near Patna, the services of eminent foreign Consultant, M/s. 
J. G. White Engineering Corporation, U. S. A., were obtained. After 
exhaustive studies of the site conditions, model results, hydraulic data, 
all past recommendations and other documents, they have submitted 
a feasibility report in which they have attached first priority for the 
construction of the bridge to the Site no. 17 in the 12th mile of 
Patna-Bakhtiarpur Road (N. H. 30) near Bankaghat Railway Station 
which is little below the Site no. 3 at Sabalpur. An extract from Chapter 
VI of their feasibility report is placed at pages 1-2. 



3.1. During discussion at the meeting held on the 13th June 1969 the 
Members of the Committee desired that an estimate for providing a 
bridge spanning the entire width of the river between Khadir to Khadir 
between Digha and Kasmar should be worked out by P. W. t). and 
rough estimated cost intimated to them. It may be mentioned in this 
connection that spanning the full width of the river by means of a 
bridge is never an economic proposition. Rivers in alluvial region 
having meandering behaviour are generally trained by providing guide 
bun Is, spurs, groyns, etc. and bridges are constructed on very con¬ 
stricted width of waterway to provide a most economical means of 
oommunioatioa across the river. Training works control the river to 
flow through the bridge openings and to establish a stable regimen. 
A bridge of constricted waterway having guide bund arrangements 
must have another control point within a distance of 0.4 of meander 
belt on the upstream side and the river should have a straight app¬ 
roach to the bridge opening. A bridge of constricted waterway with 
guide bund and other river training work in Digha region is very 
difficult due to very oblique flow of the river just above it, unde¬ 
pendability of the Kasmar Bluff, due to which the approach embank¬ 
ment might be endangered and the bridge may be outflanked. For 
preparing any proposal for a bridge with constricted waterway and 
river training and allied protection works in this area, exhaustive model 
experiments will have to be carried out based on the present river 
conditions. 


3.2. So far bridging the entire width of the river between the two 
Khadirs, as desired by the Members, it is not considered an economic 
proposition. However, as desired by the Members, a very very appro¬ 
ximate cost amounting to Rs. 34 crores approximately has been worked 
out and is placed at page 26. It may be stated here that the ten¬ 
dency of the river at Kasmar has been to shift northward and within 
the last few years the river has caved in on the western side of the 
Bluff, in a considerable distance. The sub-soil exploration carried out 
in this area has indicated that the soil is firm in a very narrow width 
near Pahlezaghat Railway Station and beyond that it consists mainly 
of silty clay which gives a clear indication as to why the river is 
caving in on the western side. It, therefore, appears essential that 
even for providing a bridge five miles long sjaanning the entire width 
of the river, protection measures will have to be taken to arrest the 
further erosion of the river near the Kasmar Bluff so that the bridge 
is not out flanked by the river. The estimate for protection work has 
been worked out on a very rough basis and even an approximate cost 
is possible only after detailed model studies have been carried out by 
the Hydraulic Research Stations and further borings taken. 



3.3. This site will have the advantage of having — 

{i) a more direct connection between Patna with Sonepur Railway 
Station. 

(m) plenty of open space for collection of materials, construction 
of work-yard, godown, etc., and 
(in) advantage of an existing Railway siding. 

The disadvantages are, however,— 

(i) its high cost of construction ; 

(ii) long detour of the bulk of traffic from Chotanagpur plateau 

to destinations on the eastern district of North Bihar and 
Nepal ; 

(Hi) unfavourable cost-benefit ratio (1 : 0.74) which may not be 
attractive for Central or other loan assistance : and- 

(iv) remote possibilities of the railways constructing any bridge at 
this site due to its long length and resultant high cost of 
construction. 

4. Details of traffic which will pass through the proposed bridge 
near Patna have been furnished at pages 27 to 33. 



ANNEXURE 


TO 

A SHORT NOTE 

ON 

THE PROPOSED BRIDGE OVER THE RIVER GANGA 

AT 

PATNA. 


DISCUSSION AND RECOMMENDATION OF MOST SUITABLE 

SITES. 

6.1. Extract from report of Mjs. J. Q. White Engineering Corporation, 

New York at page 07. 

All possible bridge sites in the Patna region were considered 
and each possible site was examined in detail. Sufficient studies 
were made to assess the feasibility of each for a highway 
bridge crossing. As a result of all the studies, the analysis and com¬ 
parison of possible bridge sites in the preceding chapter culminated in 
two sites being found suitable. 

6.2. The two sites found suitable are— 

(i) “Crossing no. 11’’in the Gulzarbagh area, and 
{ii) “Crossing no. 17” at Raghopur Diara. 

(Refer to location drawing at the end of Chapter 5.) 

6.3. A comparison of the two suitable sites indicates that crossing 
no. 17 is preferable. Based on an economic evaluation, crossing no. 17 
is more economical than crossing no. 11, the latter requiring a bridge 
structure to span the entire Khadir width of over four miles plus 
a long viaduct on the right (southern) bank approach. An additional 
special feature which further detracts from crossing no. 11 is the fact 
that it is located in one of the oldest and most historic parts of Patna 
and no matter how carefully the final alignment might be adjusted 
undesirable demolition of many buildings, disruption, inconvenience, 
delay and difficulties involved in right-of-way acquisition and construc¬ 
tion activities, lack of adequate .storage and work space in this con¬ 
gested area would be unavoidable. The increased cost effect of the 
abovementioned factors have been taken into account in the economic 
evaluation. The estimated cost figures as well as ratinp assigned to 
various other features of both sites may be compared in detail by 
referring to the appropriate Summary sheets in Chapter 5. 



6.4. On the other hand, crosaing no. 17, while possessing advantages 
of economy, is not encumbered with any outstanding negative features 
in comparison with crossing no. 11 or any of the other sites. 

(i) The Consultant, therefore, definitely recommends crossing no. 17 
as the best available site and the one most feasible and 
suitable for the proposed bridge. 

(n) On the basis of the foregoing, the priority of preference of 
the two sites found suitable is— 

1st—Crossing no. 17 (Sabalpur-Bankaghat area). 

2nd—Crossing no. 11 (Gulzarbagh area). 



GOVERNMENT OF INDIA. 


CENTRAL WATER AND POWER RESEARCH STATION, P.O. KHADA- 
KWASLA RESEARCH STATION, POONA. 


MODEL EXPERIMENTS 

FOR THE PROPOSED ROAD BRIDGE ON THE RIVER GANGA 

At 

PATNA 

PROPOSED GANGA BRIDGE AT PATNA. 

Specific note no, 715, dated the 8th December, 1966 by Central Water 
and Power Research Station, Poona. 

Introduction .—For deciding a suitable site for the proposed bridge, three 
sites, viz., Site no. 2, Site no. 2A and Site no. 3 were investigated in hydraulic 
model. Actually Site no. 2 and 2A are modifications of the same site 
vide Fig. 1. But on subsequent consideration, it is now proposed to 
shift this site about a l/4th mile upstream. However, the studies so 
far carried out refer to only the original Site no. 2 which is discussed 
here. These results in general would be applicable to the changed site 
though some changes may bo necessary. On Site no, 3 , it is prop sed 
to provide two bridges on the two channels, viz., Fatwah and Mahnar. 
The studies carried out on these sites have been reported in specific 
Notes 658, 655 and 695. 

2. Earlier studies .—'Studies carried out for Site no. 2 and Site no. 
2A showed that due to constriction of the waterway and also the 
geometry of the site, bridge at either of these sites resulted in an 
increased attack on the city bank. This increase being considerably 
more for Site no. 2A, this site was ruled out. In the case of Site 
no. 2, both the intensity of discharge and the velocity along the Patna 
bank were increasing. This increase in velocity as observed on the 
model after extra scour had developed was upto an addition of about 
2 ft./Sec. for a river discharge of 18.5 lakh cusecs. With this extra 
intensity of discharge, the river bed is expected to scour to a greater 
extent and l^e intensity of the diving flow which is also responsible 
for attack on the bank is liable to increase. In view of uncertainty 
regarding exact nature of materials on the bed and banks in the imm¬ 
ediate vicinity of the bridges at Site nos. 2 and and at Kasmar a 
number of boreholes were taken on both banks vide Fig. 1 and the 
samples analysed for the soil properties. One of the important points 
to be considered in connection with Site no. 2 is the dependability of 
Kasmar Bluff to ensure satisfactory flow condition along the long north 
approach embankment, along the guide bund and through the bridge. 

In the case of Site no. 3 as already stated earlier, it was necessary 
to provide 2 bridges one each on the Fatwah and vMahnar channels. 
For this site also a long approach embankment on the Raghopur Diara 



is needed with suitable protection. Another point that has been under 
discussion in connection with Site no. 3 is about the location of the 
right guide bund on the Mahnar channel. It has been argued up till 
now that due to shifting of the Mahnar channel towards the right at 
the location of this gnidfc bund* the guide bun i may be lying in deep 
water sand and hence may be difficult for construction. In this connection 
it may bo mentioned that in a river like the Ganga as a result of 
changing hydrographs there would always be changes in channel con¬ 
figurations, positions of shoals and deep waters resulting in changes in 
velocity distribution. The necessary changes in the designs would be 
required at the time of construction as was done in the case of 
Mokameh bridge. Tor examining this aspect river configuration exis¬ 
ting at that time would have to bo considered. Tor examining the 
present configuration contours of the Mahnar channel bed have been 
plotted on the basis of 1966 pre-flood survey. 

The contour plan is shown in Tig. 2. This clearly shows that most 
of the guide bund is lying at a place where the bed levels are R. L. 
130 and above. Only a short length of about 1,250 fit. is located at 
a place where levels are well below R. L. 130. The working seasons water 
levels in the river are roughly as follows : 

January-Tebruary—Between RL 136 and 135. 

Maroh-A])ril-May-—Between RL 134 and 133. 

This, thus, would indicate that at be.st there may be 3 to 4 ft. of 
water at the site of the major length of the guide bund apron. The 
thickness of this apron may bo 8 to 10 ft. and as such it is not 
expected to pose any special difficulty for this construction. If required, 
suitable training measures could be adopted. 

3. Soil studies .—The Superintending Engineer, Ganga Bridge Investi¬ 
gation Circle no. 11, Patna, collected considerable amount of data 
about the properties of soils existing on the right bank at Patna, at 
Kasmar and at the bridge Site no. 3 for the Tatwah and Mahnar 
banks. The properties of soils such as clay content, field moisture 
content, liquid limit, limit, plastic limit, plasticity index, cohesion and 
dry density and permeability were furnished. 

The object of collecting this information was to study the resistivity 
of the materials to erosion and scour. The main point which has been 
raised is which of the two sites would be better from the hydraulic 
point of view for construction of bridge across the Ganga near Patna 
with due regard to soil conditions. To examine the relative worthiness 
of the Patna bank and the Kasmar bank vis-a-vis the right bank of 
Mokameh where no protection is provided and dependence is placed on 
worthiness of clay bank, data at Mokameh were also collected. A 
comparative study of the data brings out the following points 

Average cohesion of soil at Mokameh (u/s of bridge) varies from 6 
to 12 lbs. per sq. inch against the average of 4 lbs. per sq. inch for 
the Patna bank. Tield moisture content (T. M. 0.) for Mokameh sample 
is nearer to saturation limit. Tor Patna samples T. M. 0. is less than 



the saturation limit. The cohesion values for materials at Patna will 
further reduce under saturation condition. Besides, the clay contents 
of materials at Patna are less in general. It may be added here that 
soil samples from the borehole Np. 40 about 800 d/s of the bridge at 
Mokameh are comparatively weaker and some erosion had occurred at 
this place in 1962 as reported by the Chief Engineer, Eastern Railway. 
It may also be incidentally mentioned that the intensity of discharge 
at Mokameh for river discharge of 18 lakh cusecs is of the order of 
290 oft. per foot against 600 and odd eft along the Patna bank giving 
a shear stress of 0.42 lbs. per sq. foot at Mokameh where no erosion 
is reported immediately upstream of the bridge (Borehole no. 39) and 
0.42 to 0.58 per lbs. per sq. foot for the latter. It would thus be obvious 
that 'the Patna bank, even if it had the same properties as, at Mokameh, 
would be susceptible to considerably higher shear values which may 
contribute to more scour and instability of the bank. Moreover the 
Patna bank at this site consists of silt layer intersper ed between the 
clay layers, a feature not discernible at Mokameh borehole no. 39. 
In addition borehole nos. 41 and 42 just upstream of Site no. 2 have 
shown that there is clay in the river bed, its thickness being 18 to 34 
ft. adjacent to the bank and hence, an apron if provided in continu¬ 
ation of the bank pitching for its protection would not launch properly 
and uncertainty of the bank stability would prevail. Earlier some 
protection works for the Patna bank in the shape of bank pitching and 
apron were designed and these designs would now bo required to bo 
modified in the light of the present test results. Considerable dependence 
for this bridge site is also required to bo placed on the Kasmar bank. 
The study of materials at this place does not support the contention 
of its dependability. Cohesion of the samples at the bluff point varies 
between 6 and 10 lbs. per sq. inch, but further upstream it falls down 
to low values between 1.4 to 4 lbs. per sq. inch. It is likely that 
the river may further scour on the left bank at this place a little 
upstream of the bluff depending upon the upstream curvature and the 
approach conditions, which get further modified to the construction of 
the bridge. If this happens, the flow conditions, upstream of the 
bridge, may endanger the guide bu d as well as the approach embank¬ 
ment of the bridge as it happened in the case of railway bridge on the 
Ganga at Garhmukteshwar. 

Regarding bridge Site no. 3, the study of the materials shows that 
as far as left bank at Mahnar is concerned, the soil is poor. The 
only relieving feature is the number of layers of silt stone as indicated 
by borehole nos. 36, 37 and 21. If this bank shows signs of erosion, 
protection would be required for the Mahnar bridge on the left bank. 
As far as right bank at Fatwah is concerned, the material consists of 
clayey soils as observed along the Patna bank and protection need not 
be provided as there is no important property on the banks upstream and 
downstream. 

4. Conclusions .—In view of above discussion Site no, 3 is considered 
preferable. 



CENTRAL WATER AND POWER RESEARCH STATION, POONA. 

SPECIFIC NOTE No. 695, date! the 4th August 1966. 
(design of peotbctive works for the approach embankment on 

THE RAGHOPUR DIARA.) 

Oonslusion : 

From the above experiments it was found that a 6,000 ft. long spur 
is sufficient to give protection to the approach road embankment on 
Raghopur Diara. 



CENTRAL WATER AND POWER RESEARCH STATION, POONA. 

SPBOIFIC NOTE NO. 675, DATED 20tH DECEMBER 1965. 
Conclusion : 

(а) From the above experiments it was quite clear that Bihar P.W.D. 
Site no. 3 Sabalpur with a bridge on each of the channels Mahnar 
and Fatwah is suitable. 

(б) Each bridge will have a waterway of 4,008 ft. This provides suffl* 
ciently safe and dependable means of communication acboss the Ganga. 

(c) Each of these bridges can be 'rotected with only one guide bund 
4,500 ft. long as both the natural banks are reported to consist of good 
clay. 

(d) The guide bund on Mahnar channel will have to be splayed by 
22|° to the bridge axis while that on Fatwah channel by 7J°. 

(e) The length of downstream guide bunds may be kept 1,000 ft long 
and normal to bridge axis. 

At present the river meander is held at K.asmar, Patna City and at 
Gopalpur (a point 2.5 miles upstream of the proposed bridge abutment). 
This shows that under a worst condition this meander can safely travel 
about 1.5 miles downstream. If, however, it exhibits a tendency to 
travel further downstream in the transition period before the river 
can shift from the Mahnar channel to Fatwah channel due to shorten¬ 
ing of its length, it may increase attack on the Patna bank. Now 
this can happen only if the Kasmar Bluff erodes further to permit the 
downward travel of the meander. It is, therefore, necessary to test 
the bank material at Kasmar to ascertain its reliability and also keep 
a watch on the Kasmar point in the post-bridge period. 



«loV 

CENTRAL WATER AND POWER RESEARCH STATION, POONA. 

SPECIFIC NOTE NO. 665, DATED 18tH AXJGDST 1965. 
Conclusion : 

(1) Prom the above it would be evident that a bridge at Site no. 
2A is equally bad and would definitely increase attack on the Patna 
City bank. From this view a bridge at this site would be a great 
risk for the Patna City. 

(2) Site no. 2A comes within the meandering belt of Gandak river. 
The question of maintaining the approach embankments etc. would 
pose a serious problem if in case the bridge is constructed and Gandak 
river swings back to its 1946-47 course. 

(3) If the bridge is constructed at Site no. 2A this would develop 
Eatwah channel. 



Central WATER and power research station, poona. 

SPBomo NOTH NO. 658, DATED MABH, 1965. 


Conclusion : 

(1) From the above it would be evident that a bridge at Site no.2 
proposed by the Bihar P.W.D. would definitely increase the attack on 
the Patna City bank. There is no quantitative measure for designing 
the protection works in relation to increased attack in terms of velocity, 
depths and intensities. Hence this aspect needs to be seriously 
considered before taking a decision about the site. 

(2) If the bridge is constructed at Site no. 2, the Fatwah channel 
is likely to develop. 



U. P. IRRIGATION RESEARCH INSTITUTE, ROORKER. 

SITING ROAD BRIDGE OVER GANGA RIVER AT PATNA. 

A MODEL STUDY. 


SITING ROAD BRIDGE OVER GANGA RIVET AT PATNA—A MODEL 
STUDY BY U.P. IRRIGATION RESEARCH STATION, ROORKEE. 

SUEPLEMBlirT TO T. M. NO. 36 R.R. {HI-9) 

0. Introduction 

0.1. A road bridge is proposed to be constructed on Ganga river 
at Patna. Model. studies were carried out to determine the suitability 
of various sites (Site nos. 2, 2A, 3 and 4) proposed from time to time 
(Drawing no. 1). These have been de.scribed in T. M. no. 36-R,R. 
(HI-9) wherein the following broad conclusions were drawn ; 

1. Site no. 2 is a good site from the point of view of the control 
of river meander. With the river hugging the left bank at Kasmar, the 
bridge site at 0.4 of meander length establishes a control point. How¬ 
ever, the velocities along Patna bank tend to increase by about 2 ft. 
sec, with the proposal and tendency of increase in scour along Patna 
bank is indicated. 

2. With a bridge at site no. 3 across Mahnar Channel near Gopalpur 
the flow velocities along Patna bank remain unaffected. Apparently, 
it appears to be a safe site but maintenance of the long approach road 
embankment will always present problems as possibility of a development 
of adverse meander loop over Raghopur Diara is quite imminent 
particularly in view of the shifting tendency of the bifurcation point 
down- stream. 

3. It is difficult to say whether the river will continue to flow through 
Mahnar Channel alone. Penton predicted the development of Patwah 
Channel and therefore it may be advisable to site another bridge across 
it. The two bridges give better stability to the approach road embank¬ 
ment but it will still not be free from adverse river action for which 
additional protective measures will have to be adopted, 

4. Site no. 4 (at Ch, 473 from Digha) below the Ganga and Gandak 
is another feasible site. No increase in velocities was found to occur 
with a bridge at this site having a waterway of 10,000ft. It was 
also indicated that the waterway of the bridge could be reduced. 

1. The Problem 

1.1. The Superintending Engineer, Ganga Bridge Investigation Circle 
No. 1 subsequently referred to U. P. Irrigation Research Institute, 



Roorkee to conduct further studies with proposal of bridges as given 
below :— 

(1) Wiihhtidgeaited about 1,500ft. upstream of bridge site no, 2.—• 
This bridge may be tested with an increased waterway of 8,000 
ft. and 9,000 ft. to see the effect of increased waterway on 
the velocity pattern along Patna bank. 

(2) With bridge sited 3/4 mile upstream of bridge side no. 4.—The 
bridge at this site may be tested with reduced waterway of 8,500 
ft. The bridge site may also be tested for the worst anticipated 
river course, viz., the river course during the year 1881. 

2. The Model 

2.1. The model studies were undertaken on the existing model of 
Ganga river representing a reach of 23 miles upstream of Patna and 
12 miles downstream and Sone and Gandak rivers each in a length of 
1 mile upstream of their confluence with Ganga built to following scales;— 

Horizontal scale 1/500 

Vertical scale 1/50 

Discharge scale .. 1/1,77,000 

Time-scale .. 1/192 

The previous experiments done so far were conducted with 1962 post¬ 
flood survey laid in the model. More recent survey, viz., 1964 and 1965 
post-flood, have since become available. It is noticed that in the river 
reach up to the confluence of Gandak river with Ganga these are not 
much different from the 1962 survey. The model was laid with 1962 
post-flood . survey in order to afford a comparison with the experiments 
done so lar and reported in T.M. no. 36 B.R. (Hl-9). It was run 
with 1963 modified flood hydrograph for Ganga, Sone and Gandak 
rivers (maximum discharge 17.17, 2.12 and 1.96 lakh cfs. repectively) 
for testing bridge site no. 2 and with 1963 modified flood hydrograph 
for Ganga, Sone and Gandak rivers (maximum discharge 17.2, 2.8 
and 8.5 lakh cfs. respectively) for testing bridge site no. 4, These 
hydrographs have been shown in T.M.No. 36R.R. (Hl-9) as per Drawing 
Nos. 4 and 17 respectively. 

3. Model Investigations 

3.1. Proposal no. 1 —Bridge at 1,500 ft. upstream of Oh. 235 (P.W.D. 

new bridge site 2). 

3.1.1. On the basis of earlier experiments, the bridge was sited inclined 
at 110'’ to the Patna bank and upstream left guide bank at 100" to the 
bridge axis. The experiments were performed with bridge having 
waterway of 7,000 ft., 8,000 ft. and 9,000 ft. During the running of the 
model it was observed that the curved head of the guide bank deflected the 
flow and consequently the left end spans remained inactive. This resulted 
in increased concentration in right bank spans of the bridge and along 
Patna bank. Drawing no. 2 gives the velocities at 0.6 depth of flow 
along Patna bank at a flood discharge of 25.0 lakh cfs. with and 
without the bridge. It would be seen that velocities along Patna 



bank show significant increase even with the bridge having a waterway 
of 9,000 ft. The river bed conditions obtained after running the hydro- 
graph indicate shoaling up of Ipft end spans. 

3.2. Proposal no. 2—’Bridge site no. 4A(3/4 miles upstream of initial 

site). 

3.2.1. In the experiments carried out earlier with bridge at site 
4 with a waterway of 10,000 ft, it was felt that the waterway of the 
bridge could be suitably reduced. Three trials were, therefore, planned at 
the new site, viz., bridge with waterway of 8,500 ft., 8,000 ft, and 7,000 ft. 

3.2.2. With these proposals it was observed that the entire flow of 
Ganga and Gandak was so guided that its approach to the bridge was 
uniform. Surface lines of flow with bidge waterway of 8,500 ft. and 
7,000 ft. are shown in Drawing nos. 3 and 4. These indicate that the 
discharge through the left spans tends to increase with the velocity 
distribution in various spans tending towards uniformity. The velocity 
distribution and scours with a bridge of 7,000 ft. waterway at various 
locations along the Patna bank shown in Drawing nos. 5 and 6 
indicate no significant increase in velocities along the bank except in the 
region of the guide bank. The bank in this reach will have to be 
suitably protected. The deepest scour is seen to occur well away from 
the right bank. This further indicates that the flow which is 
concentrated along Patna bank has a tendency to spread out with this 
proposal. It may be mentioned here that the velocity distribution with 
a bridge of 8,500 ft. waterway is not significantly different from that with 
the 7,000 ft. waterway as seen from Drawing no. 5. Thus difference 
in hydraulic behaviour with the two waterways is insignificant, while 
both the proposals are not expected to result in any adverse effects 
on the Patna bank. A waterway of 7,000 ft. may, therefore, be 
adequate. 

3.2.3. The bridge was also tested with Ganga and Gandak rivers 
dressed to 1881 and 1845 river courses which were considered to be 
adverse. It was observed in the model that in both the cases, still pool 
formed behind the left guide bank and the flow was guided on to the 
bridge without any untoward action. The lines of flow at a flood 
discharge of 20.0 lakh cfs. in Ganga and 8.5 lakh cfs. in Gandak for 
1845 river course are given in Drawing no. 7. These indicate the above 
trend. 

4. A review of suitability of various sites 

4.1. With the bridge at 1,500 ft. upstream of site no. 2, the 
intensity ot flow increases along Patna bank which is not considered 
desirable. Even with the increased waterway of 9,000 ft. it was not 
possible to reduce this tendency. This site is, therefore, not considered 
suitable. 

4.2. Site no. 2 at Oh. 250 is suitable from consideration of a 
stable site for bridge bub it has a big handicap that increase in 
velocities take? place along Patna bank which is not considered advisable. 



4.3, Site no. 3 with two bridges one on Mahnar and the other 
Fatwah channel has the following handicap 

(а) It will have long approach embankment connecting the two 

bridges which is exposed to river action and will have to 
be protected by additional measures. 

(б) The river even with the two bridges in position is free to develop 

either of the two channels and it is possible that the 
whole river may flow along Fatwah channel as was the case 
in 1828, 1845 and 1881 and the other channel become inactive 
or vice-verm, in such a case the velocity of flow in 
the bridge in operation will be high as only 90 per cent 
of the Lacey's waterway is proposed to be provided tor 
each of two bridges. 

(c) The 1965 post-flood survey indicates that the right guide bank 
of the bridge on Mahnar channel will have to be constructed 
in the main channel and is likely to create difficulties. The 
tendency of the river to further erode the Raghopur Diara 
every year indicates aggravation of this difficulty. 

4.4. A bridge at site 4A (Ch. 440) has the following advantages : — 

(а) An examination of the river flow configuration for over 100 

years shows that site no. 4A is in a nodal zone. This 
advantage is enjoyed by site no. 2 as well, but the nodal 
zone at site 4 is narrower. This is also depicted by the 
fact that the Khadir width at site 4 is the smallest in the 
entire reach of the river from the confluence of Sone river 
to Gopalpur. The chances of formation of an adverse loop 
behind the guide bank are therefore remote. Model tests 
with the bridge at site 4A with the 1881 and 1845 river 
courses which are the most adverse so far as* out flanking 
of the bridge on the left is concerned, indicate that the 
left guide bank adequately trains the flow and no action 
was noticed on the approach embankment even under 
such arbitrarily dressed adverse river courses which are not 
likely to develop with the bridge in position. Site no. 3 
does not have the advantage of being located in the nodal 
zone. In fact the Khadir width in this reach is very large 
and in view of the unstable nature of river behaviour, the 
problem of training the flow through the proposed bridge 
or bridges may be considerable and subject to uncertainties. 

(б) The flow conditions along Patna bank remain unaltered with 

bridge in position. There is no increase in velocities or 
scour along Patna bank and so safety of property on Patna 
bank is not affected. There is some increase in velocities 
in the guide bank region. This can be taken care of by 



providing suitable protection to the bank in this short 
reach. 

(c) There is a tendency for equitable distribution of intensity of 

flow through the bridge which will ultimately reduce action 
along Patna bank. This advantage is not available with 
site 2 in which case the concentration of flow in right 
spans of the bridge persists. 

(d) The waterway of the bridge can be kept as 7,000 ft. which 

is the same as for site no. 2 and less than that required 
for the two bridges of site no. 2. No extra training 
measures are necessary. The proposal is, therefore, likely to 
be more economical. 

4.5. The bridge at site no. 4 (Oh. 440) is, therefore, considered 
superior to all the proposals. The possibility of an increase in velocities 
along the right bank downstream of this bridge cannot be ruled out. 
This has to be examined keeping in view the importance of the property 
situated along this bank and the stiffness characteristics of the bank. 
This can be examined in detail if it is decided to adopt this site. 

5. Ttecommend&tions 

5.1. A bridge having a waterway of 7,000 ft. and at 100® to Patna 
bank at Ch. 440 from Digha with a left guide bank of 7,000 ft. effective 
length at 100’ to bridge alignment having a curved head of radius 
2,000 ft. and sweep angle 120' may be adopted. 



U. P. IRRIGATION RESEARCH INSTITUTE, 

ROORKEE. 

T. M. NO. 36-R.R. (HI—9) OF MAY, 1966, 

Conclusions. 

The bridging of mighty river like Ganga at Patna carrying a maxi¬ 
mum flood flow of 31.0 lakh eft. is one of the most difficult tasks. 
A complete change in the river course from right bank in 1828 to 
left bank in 1962 presents unprecedented problems of river training. 
The greatest limitation is imposed by Patna bank where any increase 
in flow velocities as a result of construction of a bridge is not consi¬ 
dered desirable. 

The following broad conclusions can be drawn from the model 
studies conducted to assess the merits and demerits of bridge sites 2, 3 
and 4 

Site 2 is the most vunerable site from the point of view of the 
control of river meander. With the river hugging the left bank at 
Kasmar, the bridge site at 0,4 of meander length establishes a control 
point. Even if the river leaves tho left bank course and reverts back 
to the right bank course, it will continue to flow under the bridge. 

The only snag with this proposal is that velocities along Patna 
bank increase by 2.0 ft/sec. or so at high flood stages. It wiU be 
worth pointing out that Patna bank has withstood high and low 
floods with lean river face pitching of dry bricks supported on balla 
piles for a number of years. Although the stability of the bank can 
be tested by scientific boring and sampling yet the above increase in 
velocities should cause no fear in regard to any probable damage to 
the bank. 

The bridging at site 3 across Mahnar channel near Gopalpur leaves 
flow velocities along Patna bank in its present situation. Apparently, 
it appears to be a safe site but maintenance of approach road embank¬ 
ment will always present problems as possibility of a development 
of adverse meander loop over Raghopur diara is quite imminent in view 
of the shifting tendency of the bifurcation point downstream. 

It is difficult to say whether the river will continue to flow through 
Mahnar channel alone. Fenton predicted the development of Fatwah 
channel and, therefore, it may be advisable to site another bridge across 
it. The two bridges give better stability to the approach road embank¬ 
ment but it will stiU not be free from adverse river action. 

Site no. 4 below the confluence of Ganga and Gandak is another 
feasible site. No increase in velocities has been found to occur with 
this proposal. Although Ganga and Gandak flow are anticipated to 
pass under the bridge under all probable combinations of floods, yet it 
may not be possible to establish effective control upstream for a stable 
meander. 



U. P. IRRIGATION RESEARCH INSTITUTE, ROORKEE. 
SUPPLEMENT TO T. M. NO. OF JUNE, 1967. 

Recommenbations. 

A bridge having a waterway of 7,000 ft. and at 100 degree to Patna 
ban’- at Ch. 440 from Digha with a left guide bank of 7,000 ft. effective 
length at 100 degree to bridge alignment having a curved head of 
radius 2,000 ft. and sweej) angle 120 degree may be adopted. 



1. MR. J. M. FENTON’S OBSERVATIONS ON LOCATION OP 
BRIDGE SITE NEAR PATNA. 

(i) Extract from para. 14 of Chapter IV at page 17 of Fenton’s Report. 


“A bridge in the neighbourhood of Digha would satisfy the develop¬ 
ment of ancillary works such as railway and road connections and the 
new and large B.6.-M.6. transhipment yard features which would be 
difficult of development at any other side. The presence of the node 
encourages the consideration of bridge site in this neighbourhood and 
it might appear reasonable to expect that if a bridge of moderate 
length could be built here, it would have a reasonable measure of 
security. The present configuration of the river, however, is entirely 
against the construction of a bridge at the present time. The total 
width of the channel in the dry season of 1945-46 was 9,000 ft. the 
small low lying chiirs that existed then being quite inadequate for the 
construction of training bunds. This considerable width of channel 
may increase further in the near future, and if the river decides to 
continue its serpentine course downstream by squeezing through the 
oomperatively narrow khadir between Digha and the Gandak confluence, 
then the node conditions will not persist, and the main channel of the 
river will recede relatively rapidly away from the south bank. It is 
not desirable to recommend a site for a bridge where the Engineer 
would be obliged' to run after a moving channel and to secure it at 
a time when its rate of movement may be quite rapid.” 

(ii) Extract from J.M, Fenton's Report at para. 28 of Chapter IV at page 

24. 


Mr. J. M, Fenton’s conclusions on the site question from an 
Engineering point of view are summarised as below 


“No favourable or feasible site for a bridge in the neighbourhood 
at Patna exists at the present time, nor, with any future 
possible configuration of the river in this neighbourhood, 
is it expected that an entirely favourable site could ever 
be found of the two suggested future sites shown in plate 3 
(Digha and Sabalpur sites), the one downstream of Patna 
and its easternmost outskirts is the one favoured by the 
writer, and it is his recommendations that future surveys 
of the river in this neighbourhood be conducted at two 
yearly intervals so that any consideration of a bridge in 
the future may be the better benefited by a study of such 
survey.” 



«1<|V 

{in) Extract from observations of Mr. Gerald Lacey, C.I.E., Chief Engineer, 
Irrigation, U.P. in para. 6 of Appendix I of Fenton’s Report 
at page 119. 

“The suggested possible future site, as opposed to the present prac¬ 
ticable site, is based on reasoned conjencture on possible future changes 
in the river. The future site on the eastern outskirts of Patna, and 
downstream of the Gandak confluence is by no means remote possibility. 
It is supported by scientific deduction from the data available and it 
may well be within a few decades that the future configuration of the 
river will render the proposed site in every way acceptable. The only 
diflioulty would arise in connection with ancillary works. The site 
should be watched and as suggested in the report, the necessary river 
surveys made every two years.” 



2. OBSERVATION BY CENTRAL WATER AND POWER RESEARCH 

STATION, POONA ON MODEL STUDIES CARRIED OUT FOR 

VARIOUS BRIDGE SITE AT PATNA IN THE YEAR 1951. 

(i) Extract from para. 7 of Appendix V of the P.W .D., Memorandum at 

pages 58-59, 

P.W .D. Site no. 2.—“Under the present conditions there was a 
strong diving flow near the Patna hank with the surface flow concen¬ 
trated near the hank and the hed flow deflected away from the hank 
and the resultant scour had reached a hed level of R.L. 83.50 as can 
be seen from figure 3 with the bridge (waterway 6,000 ft.) and Bihar 
Public Works Department Site no. 2, the strength of the diving flow 
increased further and consequently the bed scour reached a level of 
R.L. 56.50 as seen from figure 11. The experiment clearly showed 
that the water emerging out of the Bridge had not got enough space 
for expansion below the Bridge, on the other hand it concentrated 
near the Patna bank near Mahendrughat thereby endangering the 
town.” 

(ii) Extract from para. 8.2 of Appendix V at page 60. 

With any proposal for a Bridge site upstream of Patna, it is 
necessary to protect the Patna bank downstream as well as the 
north approach embankment upstream. Any proposal for a bridge 
site which gives better protection to the Patna bank reduced the 
safety of the approach bank which is liable to be attacked causing 
very heavy expenditure for maintenance every year, and vice versa. 
In the circumstances, no suitable site can be recommended upstream 
of Patna, keeping in view of the safety of the town and the Bridge. 

{iii) Extract from para. 10 of Appendix V at page 62. 

Prom the above experiments it is quite clear that the only feasible 
site in the vicinity of Patna is Bihar Public Works Department Site 
no. 3 with an additional Bridge across the Fatwah channel. Two 
bridges across the two channels, each with a waterway of 5,000ft. will 
provide a sufficiently safe and dependable means of communication 
across Ganga. 



Rough east of construding a road bridge at Digha sparhrii'ttg hetvieett 

Khadir to Khadir. 

Ra. in crores. 

(i) Bridge from khadir to khadir 6 milea 21.12 

long or 26,400 ft. at the rate of 
Rs. 8,000 per ft. 

(ii) River training works and protection of 8.00 

Kaamar Bluff and Digha bank in a 
length of about 16,000 ft. at the rate 
of Ra. 0.60 crore per thousand ft. 

(based on rates worked out by 
Consultant). 

[Hi) Cost of approach roads (3 miles long 0.86 

on south bank+1 mile long on north 
bank), i.e., 4 miles at the rate of 
Rs. 0.04 orore per thousand ft. (based 
on rates worked out by Consultant). 

(ii)) Miscellaneous for land acquisition, eons- 3.70 

traction yard and site colony, etc., 
etc. (baaed on rates worked out by 
Consultant). 


33.67 

Add —Contingencies 1^ percent 0.60 


Say Rs. 34 crores. 


34.17 




TRAFFIC DISTRIBUTION. 
(Based on N.C.A.E.R. data, 1964-65.) 


Rages 14 to 17— 


Total volume Traffic between Traffic between 
of traffic ex- South Bihar and South Bihar and 
peoted to pass eastern districts western districts 
through new of North Bihar including Haji- 
bridge route, excluding Hajipur. pur. 


A. Traffic diverted from 

Mokameh. 

B. Traffic diverted from 

the road and river 
route. 

0. Tobacco Traffic 

D. Government materials 

E. Traffic diverted from 

rail route. 

2,56,313 

3,03,625 

2,45,320 

3,22,781 

66,479 

2,49,762 

1,80,000 

2,29,735 

2,90,909 

61,185 

6,561 

1,23,525 

15,685 

31,872 

6,294 


11,94,418 

10,11,581 

1,82,837 



84.7 per cent 

16.3 per cent 

Cattle .. 1,20,000 nos. 

60,000 nos. 60,000 nos. (P. 57) 

Human 

55 lakhs . 

18.25 lakhs 

36.75 lakhs 

/T% A \ 


(P. 74) 


Note. —Considering Human traffic which has greater advantages by 
Digha site, the overall percentage of traffic has been raised to 25 
per cent for the west and reduced to 75 per cent for the east. 

2. It can be seen from above that traffic between South Bihar and 
western districts of North Bihar (i.e., Saran and Hazipur) comes 
to 25 per cent of the total volume of traffic passing over the 
bridge. Evidently traffic between Chotanagpur, Saran and 
Hazipur will have absolutely no disadvantage if the bridge is 
located at Sabalpur. On a liberal assessment of the traffic 
between western districts of South Bihar, Saran and Hazipur, 
the traffic comes to only 40 per cent of 25 per cent, i.e., 10 per 
cent only. This traffic of 10 per cent will have disadvantage 
if the bridge is located at Sabalpur site. In case the bridge 
is sited at Digha, 90 per cent will be put to disadvantage by 
covering a longer distance and only 10 per cent will have the 
advantage of shorter route. 






A. Statement of Traffic diverted from Mokameh Road route to New Bridge 
route—Total 2,66,313, page 17. 

Pages 40 to 43— 


Traffic between 
South Bihar and 
Name of place. eastern districts 
of North Bihar 
excluding Hazi- 
pur. 


Traffic between 
South Bihar and 
Name of place. Saran district 
including Hazi- 
pur. 


Bettiah 

8,922 

Sidhwalia 

58 

Chakia 

9,336 

Bhatni 

36 

Chanpatia 

444 

Chapra 

1,280 

Darbhanga 

12,200 

Deoria 

2 

Goraul 

880 

Harkhus 

61 

Jainagar 

5,996 

Hathua 

120 

Laheriasarai 

2,692 

Ketlikhiyan .. 

28 

Motipur 

3,351 

Marhowrah 

2,098 

Madhubani 

8,222 

Mairwa 

39 

Mohiuddinagar 

4,000 

Maharajganj .. 

602 

Motihari 

3,305 

Pachrukhi 

1,200 

Muzaffarpur 

95,300 

Padrauna 

27 

Mehsi 

2,080 

Sasamusa 

583 

Narkatiaganj 

4,9.55 

Siwan 

402 

Raxaul 

46,996 

Tamkuhi 

36 

Sakri 

1,147 

— 


Samastipur 

17,890 


6,661 

Sugauli 

1,295 



Shahpur Patoree .. 

1,480 



Sitamarhi 

19,462 




2,49,752 









B. Traffic divertible from the road and river route—tonnes 

(pa^e 17). 


Pages 15, 51 to 58— 


Ghats. 

Total in 
% 0 mds. 

Movement bet¬ 
ween South 
Bihar and 
eastern districts 
of North Bihar 
including Hazi- 
pur. 

Movement bet¬ 
ween South 
Bihar and 
western districts 
(excluding Hazi- 
pur) of North 
Bihar. 

1. Chechar 

10,00 

10,00 


2. Dighwara Basat- 

25,70 

• • 

25,70 

pur. 

3. Dorigunj 

3,76 

3,76 

■ • 

4. Khalpara 

8,34 

8,34 

• ■ 

6. Telpa 

4,41 

* * 

4,41 

6. Amer 

27,82 

27,82 

t • 

7. Khalwat 

2.06 

2,06 

. . 

8. Konahara 

4,20 

2,10 

2,10 

9. Pahlezaghat .. 

13,92 

6,96 

6,96 

10. Dighwara, Basat- 

2,00 

• » 

2,00 

UUl • 


1,02,21 

61,04 

41,17 

=or 

3,82,000 tons 

i.e. i 

2,30,000 tons 
60 per cent 
1,80,000 tons. 

1,52,000 tons 
40 per cent 
1,23,525 tons. 


C. Throiigh New Bridge Tobacco Traffic-^25,920 tonnes. 


Page 48— Page 17 


Traffic between 
South Bihar and 
Name of place, eastern districts 
of North Bihar. 

Name of place. 

Traffic between 
South Bihar and 
Saran district 
including Hazi¬ 
pur. 


Hazipur to Gaya .. 

10,296 


Hazipur to Hazari- 
bagh. 

Lalganj to Patna, 

6,168 


Gaya andBanchi. 

121 


Total M 

15,686 

Balance 2 ,4S,320—16,686=2,29,736. 




D. Movement of Government materials through New Bridge route — 
3,22,781 tons (pp. 17 ant 49). 


TrafiSo between 
South Bihar and 
Name of materials. eastern districts 

of North Bihar 
excluding Hazipur. 

Traffic between 
South Bihar and 
Saran district in¬ 
cluding Hazipur. 

1 

2 

3 

Coal 

17,846 

Nil 

Cement 

17,000 

6,341 

Steel 

8,176 

Nil 

Stone chips and metal 

1,70,705 

20,000 

Bitumen 

3,818 

m 

Timber Ballast and Hume Pipe 

3,000 

531 

Boulders 

63,637 

Nil 

Sand 

6,728 

6,000 


2,90,909 


31,872 





E. Traffic divertible.from Rail route via New Bridge 
{based on Tables 20—23). 

Total~QG,4:79 tons (taken from pages 16 and 17). 


Movement between Movement between 




South Bihar and 

eastern districts of 

Item. 

Quantity. 

western districts 

Tirhut Division 


including Hazipur. 

excluding Hazipur. 

1 

2 

3 

4 

Coal 

10,096 

760 

9,346 

Cement 

37,086 

644 

36,441 

Sugar 

2,002 

1,000 

1,902 

Miscellaneous 

933 

100 

673 

Calcutta TrafSio 

9,641 

1,000 

8,641 

Miscellaneous via 

5,982 

1,800 

4,182 

Mahendrughat 

(page 68) 




66,479 

6,294 

61,185 





Distances of important places in North Bihar from Patna, Fatwah and 
Bakhtiarpur via Patna Bridge at Sabalpur and Digha. 


From— 

To. 


Distances via pro¬ 
posed bridge at 
Sabalpur. 


Distances via Di 

1 

2 


3 


4 

Patna 

Muzaffarpur 


54 miles 

, , 

54 miles. 


Hazipur 


33 miles 

• . 

18 miles. 


Sonepur 


37 miles 

. . 

14 miles. 


Motihari 


104 miles(via Muz.) 

118 miles (via 
Chapra). 


Chapra 


70 miles 


42 miles. 


Darbhatiga 


96 miles 


92 miles. 


Sainastipur 


58 miles 


59 miles. 


llaxaul 

• « 

134 miles 


148 miles (via 
Chapra). 

Bakhtiarpur 

Muzaffarpur 

« « 

60 miles 


85 miles. 


Hazipur 

• • 

39 miles 


49 miles. 


Sonepur 

* • 

43 miles 


45 miles. 


Motihari 

* • 

110 miles (Muz.) 


149 miles. 


Chapra 

• • 

76 miles 


73 miles. 


Darbhanga 

• « 

102 miles 


123 miles. 


Samastipur 

* • 

64 miles 


90 miles. 


Raxaul 


140 miles 


179 miles. 

Fatwah .. 

Muzaffarpur 


45 miles 


69 miles. 


Hazipur 


24 miles 


33 miles. 


Sonepur 


28 miles 


29'D»iles. 


Motihari 


95 miles 


133 miles. 


Chapra 


61 miles 


57 miles. 


Darbhanga 


87 miles 


107 miles. 


Samastipur 


49 miles 


74 miles. 


Raxaul 


125 miles 


163 miles. 








distance between the south bank of the Ganges (point A in the plan) 
and Ashok Rajpath (point B) is about 900 ft. and that between 
Ashok Rajpath (point B) and Shershah Road (point C) is about 1,600 
ft. The built-up area continues up to point D, the distance between 
C and D being 700 ft. 

2.3. If the site in Gulzarbagh area is approved, a strip of land 
200 ft. wide between points A to E will have to be acquired for the 
south side approach which will involve acquisition of approximately 
7 nos. of puoca, 41 kutcha and 41 kutcha-pucca houses. Besides the 
above an area of about 25 acres will have to be acquired for locating 
construction camp, godowns, workshop machine yard, labour shed, 
etc., between the river Ganga and Ashok Rajpath bounded on the east 
by Gaighat lane and on the west by Kedar Ghat lane involving 
acquisition of approximately 21 nos. of pucca 97, nos. of kutcha and 62 
nos. of kutcha-pucca houses. Religious structure such as temples, mosques 
and lanes leading to the river front will be left out from acquisition. 

2.4. As the bridge formation level will be about 50 ft, above the 
river bank it will be economical to provide fly-over in a length of 
about 3,200 ft. in the built-up area between points A to B beyond 
which solid embankment will be provided excepting the crossing over 
the Railways and Kankarbagh Road where an overbridge and a 
viaduct will have to bei constructed. 

2.5. On Hajipur side the approach will take off from Hajipore- 
Mahnar Road in the fourth quarter of second mile near village Jarhua. 
A.cquisition of a few houses on the bank is involved, but the area in 
the interior is open and acquisition will not be a problem. The total 
ength of the north side approach is about 2,800 ft. About 26 acres 
pf land will be required for establishing construction camp, godowns, 
launching yard, etc. This acquisition in Hajipur is not expected to 
present any problem. 

3. Opinion of research stations and consultant. 

3.1. The Irrigation Research Institute, Roorkee carried out model 
experiments for a bridge jrossing at Ch. 475 and Ch. 440 from Digha, i.e., in 
Gulzarbagh area. Based on the model studies, Roorkee Research Station in 
their report Df June, 1967 recommended bridge Site no. 4A at Ch. 440 from 
Digha for construction of a bridge 7,000 ft. long with a guide bundh 
7,000 ft. long on the left bank and on the upstream of the bridge. 

3.2. The Poona Research Station, however, did not favour any site 
just below the confluence for the construction of a bridge with guide 
bundh system as suggested by Roorkee. 

3.3. The Consultant M/s. J.G. White Engineering Corporation also 
studied the recommendations of the Roorkee Research Station and 
observed that, downstream of Gandak confluence, there is a manifold 
increase in the permutations and combinations of possible forces and a 
bridge sited in this area with the guide bundh system will be 
subjected to severe attack from practically every direction from time to 
time. Any site in this area with guide bundh system has been 
adjudged by the Consultants as most unsuitable and unsafe for a 



No. 3. 

A BRIEF NOTE ON GANGA BRIDGE SITE AT GULZARBAGH 
AND ITS approaches. GANGA BRIDGE PROJECT WING, 
P. W. D., BIHAR, PATNA THE, 28th JUNE 1969. 

REPORT. 

j , Introduction 

1.1. During the meeting of the Ganga Bridge Committee of 
the Bihar Legislative Council held in the conference room of the 
Secretariat on the 21st June, 1969, the members showed preference 
fvT locating the bridge in Gulzarbagh area at Crossing no. 11 as 
shown by the Consultant M/s. J. G. White Engineering Corporation 
of New York. The Development Commissioner and the Secretary, 
P.W.D. who attended the meeting explained to the members the risk 
of losing financial aid from Government of India for this project in 
case there was delay in starting work on the approved site. The 
difficulties involved in acquisition of built-up areas in the town in 
Gulzarbagh and consequent delay in starting work on the site were 
also explained to the members. They, however, desired to inspect the 
bridge site and the approaches on Gulzarbagh site on the 24th June, 1969. 

1.2. The members of the Committee inspected the south side approach 
alignment and the bridge site as shown in the plan (enclosed) on 
24th June 1969. Shri M. M. Bose, Chief Engineer, P.W.D. and other 
officers of the Department accompanied the members and explained to 
them the various aspects of the bridge site and the approach alignment. 

2. Description of the bridge site and approaches 

2.1. The river width I'n Gulzarbagh area at the site indicated on the 
enclosed plain is the narrowest in the entire length of the river between 
the confluence with the river Sone and Fatwah. A bridge constructed at 
this site between khadir to khadir will be about 22,500 ft. long with 
roadway two lanes wide and having three passing places each 350 ft. long 
and 11 ft. 6 in. wide spaced at one mile interval on either side of the 
roadway for vehicles to stop, turn around, and to overtake. 

2.2. The south side approach will take of from the second phase 
of Patna Bye-pass at a point 1,100 ft. west of the junction of Sadiqpur- 
Pabera Road (point E) and running northward through the low lying 
area between Patna Bye-pass and built-up area of Gulzarbagh, will 
cross the existing Kankarbagh road and the railway line west of Agam- 
kuan by means of a combined over bridge and viaduct. It will meet 
the south and abutment of the bridge at point A (marked on the 
plan). The total distance of the south approach between points A to 
E is 11,220 ft., out of which 3,200 ft. will fall in the built-up area 
of Gulzarbagh town which have a large number of kutcha, pucca, 
kutcha-pucca and religious structures. The remaining portion of the 
approach, comprising a length of 8,020 ft., will pass through open and 
low lying area where depth of water during rains is 8 to 10 ft. The 



bridge crossing. They have, however, found a bridge crossing spanning 
bhe entire width of khadir about 22,500 ft. long as technically feasible 
in Gulzarbagh area. But on economic considerations and difficulties 
involved in acquisition of built-up area with consequent delays, they 
have attached second priority to this site, and indicated first priority 
to Sabalpur site (Crossing no. 17). 

4. Oovernment decisions. 

4.1. In the memorandum submitted to the Council of Ministers on 
23rd March, 1968, the recommendations of the consultants regarding 
Sabalpur and Gulzarbagh site were discussed and taking into consideration 
the suggestions of the Boorkee and Poona Research Stations and 
consultants’ recommendations as well as the view points of Chief 
Engineer, P.W.D., Bihar, the Council of Ministers in the Cabinet meeting 
held on 4th June, 1968, approved the location of the bridge in Sabalpur- 
Bankaghat area in 12th mile of Patna-Bukhtiarpur (N.H. 30) road as 
recommended by the Consultants after the merits and demerits of all the 
sites were personally explained by the Chief Engineer, P.W.D. to them. 

4.2. The Council of Ministers, Government of Bihar, in the Cabinet 
meeting held on 9th May, 1969, have decided to include this Project 
in the State’s Fourth Five-Year Plan, and have also accorded 
administrative approval for construction of the bridge in the twelfth 
mile of Patna-Bukhtiarpur Road near Bankaghat Railway Station at 
an estimated cost of Rs. 25.49 crores. The State Government have 
also been making all possible efforts for securing from Central Govern¬ 
ment full Central assistance outside the State Plan ipT this Project. 
The matter is being vigorously persued with the Government of India. 

5. Estimates. 

5.1, The estimated cost of a bridge 22,500 ft, long spanning 
between khadir to khadir without requiring any River Training 
Works, including approaches at Crossing no. 11 in Gulzarbagh area 
as worked out by the Consultant was Rs. 38.9 crores. The Consultants 
had prepared their scheme for a bridge with steel superstructure 
having provision of four lanes wide roadway The cost of a bridge 
with prestressed concrete superstructure with two lanes wide roadway 
has been found to be much less and on the basis of tenders recently 
received for Buxar Bridge and keeping the provisions for approaches 
and miscellaneous items on the basis of Consultants’ estimate, the total 
cost of the project roughly works out to Rs. 28.30 crores. This amount 
is, however, very approximate and exact cost would emerge after 
detailed investigations and preparation of the detailed project. 

5.2. No model studies for a bridge crossing spanning between khadir 
to khadir have been carried out and the details of foundations depth, 
bank protection, etc., can be known only after model studies have 
been completed by the Poona Research Station. 

Since no construction of waterway is involved it is expected that 
Qo elaborate training works will be required and nominal bank protection 
on Gulzarbagh and Hajipur side may only be necessary. 





LETTERS OF SHRI T. BODRA, ACTING CHAIRMAN, BIHAR LEGIS¬ 
LATIVE COUNCIL ADDRESSED TO (t) THE CHIEF MINISTER OF 
BIHAR AND (2) THE GOVERNOR OF BIHAR. 

^ cfto am (*1) 

cr«TT (r) f^R ^ ^ i 

Patna, the 2nd July 1969. 

Shbi T. BODRA, 

Acting Chairman, 

Bihar Legislativu Council. 

My Dear Shastrijee, 

Ou 30th May 1969 Shri Kailash Singh, M.L.C. moved a non-official 
Resolution in the Bihar Legislative Council regarding the construction 
of a bridge over Ganga. Ail the siieakers taking part in the debate 
vehemently opposed the Sabalpore site. Sliri Ram Bilas Sharma (the 
then Minister) on behalf of the Chief Minister suggested that if the 
House so desired, a Committee of the House might be constituted to 
examine this matter along with the help of the experts. 

Thereupon the Acting Chairman of the Legislative Council cons¬ 
tituted a Committee with Shi’i Ram Bilas Sharma as its Chairman and 
the Committee was I’equested to submit its report by 1st July 1969. 
The Committee has gone through the opinions of the experts and has 
heard the Development Commissioner of Bihar and the Secretary and 
Chief Engineer of the P.W.D. and has visited the site at Gulzarbagh. 
The Committee is unanimously of the opinion that the proposed Ganga 
Bridge should be located in Patna town at the Gulzarbagh site (Site 
no. 4) and rejected the Sabalpur site (Site no. 3), about 11 miles away 
from Patna. 

I enclose a copy of the Report of the Committee, which was presented 

1,0 the Legislative Council on XstJuly, 1969 for necessary action. 
As this proposal is to be inrluded in the Fourth Five-Year Plan there 
is not much time to lose. 

I, therefore, request your favour to take necessary action for imple* 
mentation and location of the Ganga Bridge at Gulzatbagh (vSite no. i). 
Thanking you. 

Yonrs sincerely, 
T. BODRA, 
Acting Chairirion. 
To 

Sbei BHOLA PASWAN SHASTRl, 

Chief Minister of Bihar. 



D.O. NO, 2176(1)-L.C. 


Seri T. BODBA, 

Acting Ceairm^n, 

BiEL&B LEGISLmVE COCNOIL. 


Patra, the bfii Jaly, 19fi9. 


Respected Raj yapal Jeb, 


I am enclosing a copy of the letter written to the Chief Minister, 
Bihar and a copy of the Report of the Ganga Bridge Committee, 
constituted by the Bihar Legislative Council for favour of immediate 
consideration and necessary actions. 

Yours sincerely, 
T. BODRA. 


To 


Shri NITYANAND KANUNGO, 
Governor of Bihar, 

Patna. 


*r^o (tr^o eT-o) -*1,000 


? £."£."15.^ ^—’T o sf oirr o 
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